filsase hau'ile tha tozk carefdUi 
TECHNICAL EDUCATION 





XMSiSIliHM 


EDUCATION 

ITS AIMS, ORGANISATION 
AND FUTURE DEVELOPMENT 


P. F. R. VENABLES, Ph.D , B.Sc., F.R.I.C. 

JVinn/Mil, College of Te^nology^ Btrmingham 


WITH FIVB CHAPTBRS 
BY SPECIAUST AUTHORS 



LONDON 

G. BELL AND SONS. LTD 



f^rinSed in {wreat Driiam igf 
*rht C^ameloi Press lud*, London and Souihtsmptom 



PREFACE 


Durino the last few decades we have lived in a world of 
increasingly rapid chanj^, and, as if by some untoward appli- 
cation of Heisenberg’s Uncertainty Principle, we have become 
increasingly uncertain of our position and the direction of 
future development, in the w^orld at large and in the sphere 
of education. The ever-growing application of science and 
technology has l>cen the main agent b<>th of change and of the 
increasing rate of change; and this not simply in the material 
sense of providing new^ machinery of production, fertilisers, 
new materials and servi(*es to raise the standards of living, 
but more profoundly in a world-wide and rapid dissemination 
of knowledge and ideas, ladiefs and values. These two 
aspects of (levelopment must l)e seen in technical education 
if it is to meet present and future needs; the one to secure a 
high eomp<‘t(‘nce in the relevant science and technology, pro- 
duction and distribution, design and management for each 
jiarticular level of industry and commert'e; and the second 
to provide an education worthy of humankind so that our 
students’ lives will gain in meaning and purpose, in joy and 
understanding. 

The inherent uncertainties in gauging so rapidly changing 
a situation might seem to absolve us from any attempt to 
detmnine our present jHisitioii or the directions of change. 
On the contrary w’c sliould not add ignorance <ir iinawarcncss 
to uncertainty; it is the nuxlcst hope of the authors of this 
l)<H»k that it will do something to make knowm the present 
state and likely developments of technical education and to 
show how^ far (t»r how little) wc have progrcsscil towards these 
high ideals. Though technical education is but a snmll 
sector of the whole field of education, it nevertheless lias a 
lasting significance in meeting the economic needs of the 
country through industry and commerce, and in the import- 
ance that work and education for work must alw'ays have in 
the individual lives t)f innumerable jieoplc. At the present 
time, how^cver, it has a peculiar importance and it seemed 
desirable, especially in view of the extraordinary differences 
from pre-war days, to describe the scene as best we may, and 
hope to convey something of its significance. Undoubtedly 
some of the information will soon become dated, as those 
with now buildings recently opened or soon to be available 
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will feel most keenly. But history is apt to be dated, and 
otherwise would be distressingly amorphous: contemporary 
accounts are not without value, however humanly inaccurate 
they may be. 

Technical education is directly concerned with the vast 
human enterprises of industry, trade and commerce, and alto- 
gether some 1,200,000 students attended courses of all kinds, 
art, commerce, technical, etc., in technical institutions in 
1952-8. No one person can competently cover so large and 
richly diverse a field, especially in its technical aspects and, 
for this reason, I was happy to enlist the help of five fellow 
principals in dealing with certain specialist subjects in 
Chapters VIII to XII respectively. These chapters, together 
with the sciences in Chapter XIII, cover most of the work of 
most of the colleges in greater technical detail than is possible 
in the rest of the book. Chapter XIII exemplifies the acute 
problem of diversity with its 27 different technologies and 
crafts, and necessarily attempts to give no more than a sum- 
mary account of each and to provide the sources of authorita- 
tive information for those especially interested. Discussions 
on policy as the determination of the direction and rate of 
change of development are as fascinating as they are impor- 
tant, but it is hoped they do not occupy a disproportionate 
place. Two prime conditions must never be forgotten in all 
the welter of current controversy — an insistence on high 
standards and a personal regard for our students. Though 
it is also hoped that these essentials are not lost sight of in the 
rest of the book, Chapter VII on Selection and Placement and 
Chapter XVII on Students’ Needs and Problems are intended 
to focus attention on matters of personal as well as general 
educational importance. 

Technical education is indeed fortunate in the extent and 
quality of its partnerships, which Chapter V (Partnerships in 
Technical Education), Chapter VI (Industry and Education) 
and Chapter XVI (Freedom and Governance, Finance and 
Administration) are severally intended to convey. In the 
particular work of writing this book we have been most for- 
tunate in enjoying a sense of partnership with mjiny colleagues 
and friends in our colleges, the secretaries of many Professional 
Institutions, of the Examining Bodies and of the Regional 
Advisory Councils and many voluntary associations. The 
Ministry of Eklucation has been most helpful in supplying 
information as also have been many engaged in industry, 
trade 4Rd commerce. We had hoped to make personal 
acknowledgement to all those who have so readily supplied 
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information to us but the list is so long that exigencies of 
space and publishing costs make this quite impossible. We hope 
they will accept this sincere expression of our grateful thanks. 

Nevertheless, there are some acknowledgements which I 
wish to make more specifically. First I am very indebted to 
those who have kindly granted permission to use material 
as set out on pages xi-xii, which gives valuable point and 
illustration to the text. Secondly I am most grateful to 
Mr. A. W. Gibson, O.B.E., and Dr. F. Briers, who have given 
so much personal time and assistance in the detailed prepara- 
tion of the book. They read most of the chapters (excepting 
VIII to XII) in first draft and I profited greatly from the 
criticisms and suggestions which they troubled to make despite 
the great pressure on their time and energies. Professor C. A. 
Macc read the final drafts of Chapter VII (Selection and 
Placement in Technical Education) and Chapter XVII 
(Students’ Needs and Problems) and I am very glad to 
acknowledge his help m this way, as indeed from many dis- 
cussions on technical education in which he is so interested. 
Mr. Noel Hill, F.R.I.B.A., very kindly checked Chapter XIX 
on Buildings and Equipment. Dr. A. Harvey has helped very 
much with sources of information. Mr. W. P. Jennings, M.Sc., 
has willingly read and commented on the part of Chapter III 
relating to Secondary Technical Schools. The whole of the 
final draft has been read critically by Mrs. Venables, M.Sc., and 
at least other authors who are similarly placed will understand 
how superfluous and inadequate, not to say how inappro- 
priate, would be a public expression of my thanks to her. My 
indebtedness to many authors will be self-evident from the 
references in the text, but I owe a personal debt to Mr. H. C. 
Dent through his writings and his encouragement, and 
through stimulating discussions with him from time to time 
over the last ten years or so. 

However, none of the foregoing is in any way responsible 
for any inadequacies or inaccuracies in this present volume; 
I hardly expect to escape either, nor yet to please everyone 
or even many on controversial matters. I can only hope 
that such defects do not mar the general presentation of the 
important and fast-growing work of technical education, and 
I shall be grateful to receive any suggestions for the improve- 
ment of any future edition. 

To the staff of the Royal Technical College, Salford, I am 
indebted for their support, for many interesting discussions, 
and for their care of students which is a continuing source of 
encouragement. In particular I record my thanks to Mr. 
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J. F. Yates, Dr. E. G. Edwards, Mr. W. G. Darvell, Mr. R. 
Myers, Mr. G. B. Bennett, and other Heads of Departments for 
suggestions and comments ^elating to their own subjects. My 
sincere thanks are due to Mr. W. J. Hodgkiss, the Registrar, 
for his help in the onerous work of checking the proofs. I am 
very grateful to my secretary. Miss M. Ward, for all the extra 
work she has so readily undertaken in connection with this 
book. 

Finally, I express my thanks to the Governors of the Royal 
Technical College, Salford, for their liberal interpretation of 
my conditions of appointment. They have enabled me to 
have the privilege of holding various ofFices and to enjoy 
many contacts and experiences, which have undoubtedly 
helped in undertaking this present work. 

P. F. R. Venables 


NOTE TO THE SECOND IMPRESSION 

Remarkable <*hangcs, some foreseen and some almost past hoping 
for, have come aixmt since this Ixmk was published in Noxc iuIkt, 
1955. First eaine the disclosures made by Sir Winston ('Inirehill 
in his Woodfonl speeeli on 5th December, 1955, followed by the 
Prime Minister’s speech at Bradford on 18th January, IttjO 
(§ 1; see footnote). Among a continuing spate of publications, the 
Report by Nicholas DeWitt on Soviet Professional Manpower has 
been outstanding in its impact.* Then the Government White Paper 
on Technical Education was published in February, 1950. This 
marked a new phase with definite proposals backed by a promised 
allocation of £80 millions for new buildings and £17 millions for 
equipment for technical colleges in England, Wales and Scotland 
on a five year plan (§§ 98, 152). 

Briefly the main proposals of the White Paper were as follows; 
the output of 9,500 students from advanced courses to be raised to 
about 15,000 per annum (§ 66); the number of part-time day 
students released from industry, namely, 855,000 in 1954-5, to he 
doubled (§ 85): a recent report of the National Advisory Council 
on sandwich courses, recommending them especially to professional 

Paragraph referoncos in thiH Note arc to the White Paper on Technical 
RduegJiDn Cmd. 0,703, U.M.S.O.; page references arc to this book. 

* Published by the National Science Foundation. Wasliington, D.(\ 
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level {§ 59; pp. 86, 576), was fully endorsed; State Scholarships 
awarded on the General Certiheate Examination (Advanced Levd) 
would be tenable in such courses (§ 62; p. 527), while the number 
of Technical State Scholarships would be increased (§ 61); par- 
ticular attention must be given to the further education of girls 
(§§ 87-92; pp. 466-7); many more teachers will be required, and the 
Government hoped that industry would be more ready to release 
yet more of its employees for part-time teaching during the day 
(§ 101; p. 580). 

The White Paper listed 24 colleges in receipt of 75% grant under 
Circular 255 (§ 68; p. 607), and stated that ‘The Government now 
wish to see the proportion of advanced work at these colleges 
vigorously incrt*ased, so that as many of them as possible may 
de\’elo|) speedily into colleges and advanced te<'hnology' (§ 69; 
author’s italics). While the Government did not wish to see these 
colleges w’ithdrawn from the local autliorities, it stipulated one 
essential condition of effective consultation and inter- authority 
arrangements to meet students’ needs (§ 71). The White Paper 
contained general observations on the rt^quired academic in- 
dependence, governance and finance, stalling, e(|uipmcnt, aecom- 
mcxlation and amenities of the pn>posed colleges of advanced 
technology. 

In May, 1956, the National Council for Technological Awards 
(p. 578) issued its Memorandum on the recognition of courses in 
Technical Colleges leading to the Diploma in Technology. Briefly 
tlie p^o^'isions include a first awanl of Diploma in Technology, 
denoted by nii),Tech.(Kng,) for engineering, and Dip.Tet'h., only, 
for other tc<»hnologies, two honours classes, first and second, and 
the latter to he the level of a second class honours ilegrtr of a British 
University; the awanl to be made only on a hroudly devised 8-year 
full-time or 4-Ycar sandwich course, l)oth with related industrial 
experience; the re(|uiremcrits of staffing, equipment, accommoda- 
tion and amenities being very similar to those indicated in the 
White Paper. 

The next major event w'as the publication on 1 2th June, 1956, 
of the proposals for siilaries under the Burnham Technical Report 
to be applicable as from 1st October, 1956. In general, these make 
good the defects of the 1954 Report and reduce the inbalance 
between technical education and industry and other professions 
(p. 580). Furthermore, special provisions have been included 
relating to Designated Colleges of Advanced Technology, in the 
addition of a new senior post of Readership, and of a Grade VI 
Head of Department with a salary scale comparable to that of a 
University professor, and in freeing the Establisliment of Posts 
from the application of Appendix VI of the 1954 Report. 

Close upon the Burnham proposals came the culminating events 
of the House of Commons debate on technical education on 21st 
June, 1956, and the simultaneous issue of Circular 805 on the 
Organisation of Technical Colleges. A four tier system is envis- 
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a^ed, namely, Local Colleges, Area Colleges, Regional Colleges 
(cdl the foregoing substantially as at present though with some 
clarification and expansion) and, at the apex, the Colleges of 
Advanced Technology. In the debate, the Minister stated he pro- 
posed to designate the following as colleges of advanced technology 

College of Technology, Birmingham 
Bradford Technical College 
Cardiff College of Technology and Commerce 
Loughborough College of Technology 
Royal Technical College, Salford 
London, Battersea Polytechnic 
Chelsea Polytechnic 
Northampton Polytechnic. 

These eight were provisional as the Minister had still to satisfy 
himself that in so far as they did not already fulfil the necessary 
conditions (as laid down in Circular 805), they would b< able to do 
so in the near future. Bristol College of Technology had been 
added to the list of Regional Colleges and would be considered for 
graduation to advanced status subsequeutly on certain conditions, 
including the full support of industry. After consultation be- 
tween the local authorities coneenied and industry through the 
Northern Advisor)' Council, a college w'ould be designated in 
the north east (comprising the Tyneside and 'IVeside areas). The 
phrase from the White Paper, emphasised above in itah(‘.s, now 
comes to a probable firm total of ten out of some 25 Hc^gional 
Colleges (p. 607). Though detailed criticisms n^rnuin, it docs 
appear that at last, some eleven years after the Percy Committee 
Report (p, 468), the stage is set for a great advance in te chnical 
education at all levels. We now' seem to have the basis and the 
promise of a system of higher technological education truly comple- 
mentary to that of the universities. The true assessment of this 
will, however, only be seen in relation to the University Grants 
Committee’s Report and [irofiosals for the next quinquennium. 

Opportunity has been taken in this second impression to make 
certain minor corrections, and I naturally wish to thank those who 
have kindly hel|)ed in this respect. 

P. F. R. Venables 

College of Technology, Bikmingham 
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CHAPTER I 


INTRODUCTION 


Since the ending of the war in 1945-6, there has been a 
prolonged [niblic controversy over technical education which, 
though it may have shed more heat than light on its problems, 
has at least l)cen a welcome sign that technical education can 
no longer be ignored. The controversy stems from conflicting 
causes, some external to technical education, while some have 
arisen internally from its great expansion during and since 
the war, an<l yet others are deep seated in the history of 
education in this country. 

Foremost among the external causes has been a growing 
public awareness of the great changes, Ixith in quality and 
range, whieli have talvcn place in technical education. During 
the War it became evident that technical education was 
essential to survival, and the same has been seen to be true 
in the post-war period, though the issues are seemingly less 
urgent and certaiidy arc more confused. They have naturally 
led to gr(*ater denmnds for finance and resources, partly to 
n‘dress the admitted neglect of former times but also to meet 
the challenge of this post-war world in which scientific and 
teehnologi<*al advances are of a critical importance incon- 
ceivable in pre-war years. 

These demands could not have been made at a more difficult 
time due, on the one hand, to the extreme national impov- 
erishment arising from the war and, on the other, to other 
competing demands arising from much the same causes as 
those which affected technical education itself. For example, 
it is one of the strangest ironies that modern war should put 
such a premium on education; an illiterate soldier is a liability, 
a technically competent one an indispensable asset. For 
purposes of morale, us w'cll as of general organisation in a 
democracy at war, educational standards must not only be 
maintained but raised, by the same token the personal and 
public, the industruil tnul governmental needs of peacetime 
demand better education and facilities for it. Quite apart 
from the rising birthrate, the requirement of better schooling, 
in more schewds and with more teachers would be inescapable. 
No one engaged in technical education could or would wish 
to deny that progress can be made only on a goi»d foundation 
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o£ general education, but it is a painful fact that the necessity 
for providing for the schools has strictly limited the expansion 
of technical education and has’ certainly made the controversy 
more acute. 

The grave economic and physical consequences of the war 
have combined to prevent the means of their removal. It 
became necessary to train more builders, craftsmen and 
technicians than ever in fewer, or much less suitable, buildings 
than before and with only the remotest prospect of adeejuate 
means being provided. Again, the estimated need to double 
the number of trained scientists and to increase the propor- 
tion of teehnolo^sts strained actual and ]>otential resouret\s, 
not least in staffing, to the utmost. All combined to raise the 
most acute problems in technical education: the relative func- 
tions and responsiliilities of the universities and the major 
technical colleges in training scientists and technologists and 
the allocation of appropriate resources; the growing regional 
organisation of technical education and the consequent 
difTerentiation of technical colleges as local colleges of furtluT 
education, area colleges and major colleges of technology; llu 
concentration of higher courses in h^wer colleges and tht‘ir 
possible encouragement with higher rates of grant and by 
special acadeinie awards. Few educational controversies 
have been so j)r(^Ionged or intense or ha\e geruTuted so much 
writing arul nportmu by all ami sundry: >et. as will l>c seen, 
actual has lagged far iHhind. Thtaigh infuriating to the 
intense enthusiast, nevertluhss, this is umierstaiidabh* and 
may even be justiliable, for the issues are complex, the 
right [)ath ditfuailt to discern and to make* pn>gress fast in a 
wrong direction can hanlly be wise. In all this, too, there 
has ri:jlitl\ lu-en mad<* a close study of t<chnieal education m 
other countries, notably the l'mt(‘d States, especially by 
visiting gT< nips (if experts [Ij, Nevertlu less, ev(*n here a 
hastily liorrowed n*medy may well l»e worse than the neees- 
Siirily tlef<‘rred result of a prolonged analysis and (consideration 
of our own problems. 

It is well to consider the raus<‘s of controversy in the con- 
temporary scene, if onl\ to realise that they an* for the must 
part inescapable, but it w*ould Ik* unwisi* and unfair if we 
allowed the heat too oft<*n gerieratctl to expand the contro- 
versy oui of all profKirtion. Ix'oding n*prcsentatives of indus- 
try have paid tribute to the importance of te(dmi(Uii education 
and gi^*iifcgr(‘at attention b) its problems. Tlie professional 
institilflons have shown a lively eoncem for its progressive 
development and standards and valid critieisnis and valuable 
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suggestions have come from many quarters. Though tjie 
divisions go deep, much is now generally agreed^ and the time 
is now ripe for a detailed account of technical education. 
Moreover, the changes in the number and size of institutions, 
in tlic number, diversity, range and quality of courses, have 
Wen so very great that an up-to-date record is urgently 
necessary. It is not solely or even primarily a question of 
size, and the consequent effect on internal college organisation 
is but one asjwet of the changed expanded function of tech- 
nical education and its relation to further education as a 
whole, as ('ompared with pre-war days [2]. 

Any su(‘h account of technical education to-day must begin 
with the Education Act, When the Bill was drafted it 

required in Section 39 under Further Education, that every 
l(K*al education authority should secure the provision of: 

'(/>) full-time and part-time education in technical, com- 
mercial and art subjects for persons ov(t compulsory school 
age,’ 

No such reference to tex'hnicah comnuTcial and art subjects 
or to technical education is to Im‘ found in the 1944 Act 
itself [3]. The exclusion of such terms was due not least to 
the diHiculty of their <le(inilion and the i>ossible result that 
oth(T courses or subjects mi\y nr)t come under grant regula- 
tions, with its eelioes of the ('oekerton Judgment [4]. 'It 
|)asses llie wit of man so far as I know \ said T. 11, Huxley, "to 
give a legal <lefiuition (»f teehiiical education. If you cx|>cet 
to have an Act of Parliunient with a delinition which shall 
include all tliat ought to he ineiuded, and ex(*lude all that 
ought to he excluded, 1 think you will have to wait a very 
long time’ [43 1. 

Previously, local education authorities had had the power 
to pn)vide technical e<lucation as part of higher education, 
hut had cxiTcised this pow’cr in varying degrees. The 1944 
Act hud upon them for the first time a statutory duty in 
respect of Further Education, which ineludos technical 
education, in the following section: 

FI inilKU EDUCATION 

41. Subject as hcrciiinfttT provided, it shall be the duty of ever}' 
local education authority to secure the provision for their area of 
adequate facilities for further education, that is to say: 

fl. full-time and part-time education for persons over compul- 
sory school age; and 
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6* leisure-tinie occupation, in such oi^puiised cultural training 
an& recreative activities as are suited to their reauirement^ for 
any persons over compulsory school a^ who are able and willing 
to profit by the facilities provided for that purpose; 

I^vided that the provisions of this SeMon shall not empower 
or r^uire local education authorities to secure the provision of 
facilities for further education otherwise than in accordance with 
schemes of further education or at County Colleges.* 

The whole field of further education contains a great amount 
of voluntary activity and the work of bodies other than the 
local authorities and the Ministry of Education. The Act 
does not require the local authority itself to provide every- 
thing in further education in its area, but Ho secure provi- 
sion’; this allows of arrangements between authorities of 
regional schemes for advanc^ courses, and co-operation with 
and support of many voluntary l>odies, for example, tlie 
Workers’ Educational Association [5]. 

Further education is a very large field of activity of quite 
extraordinary diversity. This description applies almost 
equally to the greater part of it which is the most direct con- 
cern of the Local Education Authorities and of the Ministry 
of Education (hereinafter known as the L.E.As. and the 
Minis^ respectively) [44]. This may readily be seen by 
perusing the fascinating and colourful publications of many 
L.E.AS. such as the London County Council publicaiioii 
Floodlighi or the Manchester pamphlet Opportunity. They 
portray a wealth of activity and public ser\'icc of w richneii 
and diversity that is seldom acknowledged by the general 
public. The sheer volume of work is impressive as may be 
seen from Table 1 [6]. 

TABLE !• 

FusTiies Education’ ISSS* S — All Btrsam ai i s irf f 

Numljer of StudeoU who AtUtidcd si 
Any Tim e l>u ring the Bducstlom U Year 

Ewolawp Waui gcoiLAJtp 

55,000 a,isa iimmii otjm 

835,001 18,1048 IMH 875,886 

i,6804w o i mljm 881^17 

8,OS0,S8l 158,158 884,885 8.474^11 

When using statistics one should i^nicfiilier the aphorism 
that *a statistician is one who proceeds in a straight line graph 
from an unverifiable assumption to a foregone conclusion*, 
and inte||ret them with care. Such a summary table probably 

•S€||»n954.55 KfigUuid; FuU-time 88,688; Part-ttnie Day 8814176; 
Bvcnioif 1,775,788. Waka: Pull-ttme 8,580; PuMbm Day OO^mA; 

125,740. ' 


Type of St udent 


Pull-Ume Coonet 
Part-Ume Day Counoi 
Evening Coonea 

Total 
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hides much more than it i^veals but some observatiQns 
may be made with firmness. Tlie reasons why students 
undertake fiirther education are many and various, ineblding 
the economic and also the satisfaction of personal ambitions 
and interests; but the figures are nevertheless a testimony to 
the work of the secondary schools in stimulating a detilf for 
further education largely on a voluntary bans (n iiiak wUdl 
those engaged in Adult Education should not otwook). Tbe 
development of secondary education, and the betterment ct 
conditions in the schools, especially in reduced size of classes 
[7], will undoubtedly produce a still greater interest in further 
education. 

Reckoned in the relative numbers of students, further 
education seems to depend far too heavily upon evening 
attendance for there are some thirtyHdx evening students for 
six part-time day students and each full-time student. A 
comparison of the proportion of each age group in attendance 
would not be valid for the later age groups, for adults would 
not be expected to attend to anything like the same extent as 
younger students in daytime classes. Nevertheless, it ia 
broadly true that too many attend evening classes who coirid 
and should attend daytime classes (p. 119), but it is encouraging 
to note the change from pre-war days, shown in Table fi [8]. 

Such increases should not lead to complacency Cor reasons 
examined later (p. 198), especially when there has been a 
drop of 227,800 in evening classes due nuinly to increased 
fees charged to students in non-vocational classes. Tlie 
absolute figures are not very encouraging when we compare 
them with other countries, especially the United States [9]. 
There, for example, some B6% of tlic 18-year age group b in 
full-time education, 20% of the 10-ycar group, 12% for the 
20 years old, and even 9% of those aged 21 years. In Eng- 
land and Wales the figures for full-time are 7*5%, 6*5%, 5*5% 
and 5% respectively. While there is much variation between 
the States, and there b little part-time day work compared 
with England and Wales, yet tiie total educational comparison 
in the foregoing figures is thought provoking and b not easily 
discounted. 

Something of the diversity and range of work can be ganged 
from the Ministry’s 1958 Report, especially Tables 48 to 60, 
which show the classificatiaa of full-time and part-time day 
courses in relation to the intended or actual occupations, and 
of general subjects taken by them. Table 11 in Chaptw IV 
(p. 117) shows the main subdivisions of the Ministry’s TaUe 
48 relating to evening dasses. 
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TABLE S 

INCUBA8B OF ENBOLMBNIS SiNCB 

Further Bouoation 
(B nglRDd mud Wales) 

Nund>er of Students 

1987-a 195g-a Increase^ 

12.712 57.182 4*46 

48.482 858.048 7*14 

1.114.588 1.829.185 1*84 

1,178,772 2,289,418 1*90 

The expansion since 1987>0 is shown mphically in Diagram 1. 

Tliese figures are for England and Wiues only as eomparable statistics for 
Scotland are not available, which Is regrettabfe, for many interesting com- 
parisons are meanwhile impossible. 

The classification in Table 11, Chapter IV, is a broad cme 
for it is virtually impossible to distinguish between further 
education which is of direct use to the individual as an 
economic unit or to the industry in which he is employed, 
and further education which could be classified as cultural or 
recreational. The Sections *B’ and *C' are most clearly 
defined, but Section *A’ comprising ‘General Subjects’ is 
nevertheless strongly vocational in purpose and even in con* 
tent. Group 2 contains languages required for commercial 
and other vocational purposes. Group 5 includes practical 
mathematics while most of the sciences are studied, either as 
main subjects or as essential ancillaries to the achievement of 
vocational competence, for example, engineering or building 
science. Even a high proportion at the. work in English is 
vocational in nature in preparation for advanced courses, for 
professional preliminary examinations and for increased com- 
petence at work. 

Probably altogether about 70% or 80% of the 100,000,000 
total number of student hours in these classes might be 
regarded as vocational and of direct usefulness to the student 
as an employee [5a]. 

Though Table 11 deals only with evenh^ classes, the 24 
group headings give a good picture of the general range of 
Either and technical education. There are of course marked 
differences in work done between full-time day, part-time day 
and evening courses; for example, over 20 different languages 
am taught in the evenings which exceeds the daytime ptovi- 
sion. ^ 1M| purpose here is to emphasise the rich diveisitv of 
work iimshnk^ education and tooombat the all toopreyaient 

•Rstiosby lSS4-88eMion: Full-time 4-96, Psit-tiiM Pay 8-18, Bvsaisfl'tl. 


FuU-ome Courses 
Part-time Day Coursei 
Evening Courses 

Total (Boglaiid and Wales) 
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DIAORAU I. DBVBU>PI(BNT OP FURTHER EDUCATION 
from 1987-6 to 1989-8 indiuiw. AD ateblbhinents Kngtond and Wa|m 
Souree; JfMiPy tf EAiieaHim JlepotU for tio yran 1947 to J9S3 IHJtJBJO.) 

talk of the work of technical colleges as ‘mere-nanow-technical- 
specialisation’ in contrast to the ’broad-liberal-education’ (the 
phrases are always hyphenated in effect) of which certun 
institutions are so often claimed to be the sole repository. 

The interest and significance of the 24 group headings is 
much increased by a perusal of the 8X9 subjects and sub- 
headings which are lis^ under them, as may be seen from 
the Ministry’s Table 49, and similarly for ijrt in Table 50 
(both, 1958 Report). Another way of realising the tmusual 
diversity fhrtlMr educatimi is to observe the unexpected 
juxtaposition of subjects in tte alphabetical index of many a 
{irosp^tus. 

For example— Accounting, Administration, Advertisement 
Design, Aerodynamics, AesOtfties, Agriculture, Air Transport, 
Anatomy, Animal Drawing, Ap^ed Optias, Aquuisla, 
Arabic [101; or again, from a tecrmioal noUege pmiqpectua, 
Kfcp Fit, Knitting, Lace Maldng, Landscape Paintings 
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Lvmdry Wtnk, Law and Custom of the Constitution; or go 
again to alphatetical extremes — ^Upholstery, Vachum Te(m> 
nology. Valuations, Voice Production, Wut^, Watch and 
Go(£ Making, Weaving, Welding Structures, Welsh, Wig and 
Postiche Dressing, Ww^cutting Machinist’s Work, Writer’s 
Craft, X-rays, Z^logy [11]. Even the contrapuntal treat- 
ment, that subjects and courses range *from Greek Dancing to 
Greek Literature, from Home Carpentry to Astronomy, from 
Boxing to Metaphysics’ [12] fails valiantiy to convey the great 
diversity and unexpectedness of technical education. A 
dose scrutiny of such publications is better, but only visits to 
such institutions, especially on some such public occasion as 
an Opten Day, can bring the lists to life. 

Against the general background of further education as a 
whole we now look more closely at technical education itself. 
As will readily be guessed ftt>m the comments on the dassifl- 
cations in Table 11, the problem of definition and ddineation 
of the fidd of technical education is a difficult one. This 
arises in part from the history of technical education, from 
the nature of subjects and activities undertaken and from the 
purposes and interests of the students. It might be simpler 
first to think primarily in terms of institutions. 

Alter the manner of defining intelligence as ‘that which 
intdligence tests test’ we may define (for our present purposes 
only) technical education as the education carried on in tech- 
nical institutions. But this is to imply a uniformity whidi 
does not in fact exist. The work of technical institutions is 
not confined to technical or vocational subjects, and there is a 
tendency to widen their scope in many instances so that they 
are acting more and more as ‘colleges of further education'. 
There are 592 further education establishments dealing with 
technical, art and commercial education (omitting evening 
institutes) and their heterogeneity and diveni^ are shown at 
first glance from their titles: 

TABLE 8 

Tms or Fuhthbs Koucatiom BsrASUSBMSirra 

Nombcr 


Futytechnier It 

Tcduikal CoIlqiM ISO 

TcdmiMl Inrtitatoi SO 

CoBcaw of Tedinohy. Art sad Co mm e ro e SO 
ColkaM of Puther EaiKmUon 80 

Coll^H sod Sefaoolc of CommetM 94 

of Alt St 

of Art and Cisita, eto. ISS 
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The Mucettaneous group defies suthdassifieatioiit varying 
as it does from a National College to a Literary Institute, from 
a Coil^ of Building to another of Domestic and Catering 
Trades, and from Boot and'Shoe Manufacture to Fating and 
Graphic Arts. 

Ihere is no such thing as an average or typical 'further 
education establishment’, or even — ^ choose a narrower 
field, a t^ieal technical college. Their names hetray their 
varied oi^ins as well as their functions as, for example, tedi* 
nical institute, polytechnic, trades school, technical college, 
college of technology. The evolution of many an institution 
is recorded in such a succession of names as Industrial Road 
Evening School, Smogtown Technical School, AshviUe Tech- 
nical Institute and Coalport Technical College, until finally 
the appellation Technicsd’ is dropped in frilly fiedged Mill- 
borough Coll^, a collegiate institution at least in name. 
Others became known as the Municipal College, the odlege 
which exists for the further education of the citizens of the 
borough, while 99 others, especially new post-war collies, 
have reflected the 1944 Act in being styled as Colleges of 
I'urther Elducation. 

The greatly increased use of the description 'ooU^’ is IIm» 
result partly of a need to be distinguished from the Siecmidary 
Technical School (p. 94), partly because of a natural desire 
for social prestige, but also be<»use it does cover a widening 
function. From being initially perhaps little more than cem- 
geries of classes many institutions have, over the years, and 
especially since the war despite lack of amenities, grown into 
real communities with a lively sense of corporate life [18, 14], 
and justify the name of college. In some cases the appella- 
tion may be more a mark of aspiration, while others do not 
adopt it for historical causes or quite justifiable reasons of 
sentiment. Thus the major polytedmics are most unlikely to 
change their names, and periiaps much the same influences 
keep students referring, aunost affectionately, to 'the Tech.* 
when they might respectfully refer to ‘the (Allege’. (Inci- 
dentally, many an applicant for a Technical State Schohun^p 
has had difficulty in recognising the Tech.* as an ‘Bstabliah- 
ment for Further Bducauon*.) 

Again, after the manner of defining a Publio School as one 
whose Headmaster is a member of the Headmasters’ Confer- 
ence, technical educatimi mi^t be defined as the woric of an 
institution whose principal is a member of the Association of 
Ptindpab of Teehnioal Institutions (A.P.T.I.1 (p. 164). The 
main groups ot institutions are shown in Tabts 4. 
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TABLE 4 

Iiurtitulloiif with the Prindpel io memhenliip of 
tfaeAseoeifttioDof the Prioe^Mli of Teohnlool loratuthMii 

Nmnbef 

Polytecluilos IS 

Teawinl CoOccm IW 

Teehoioal Inatitatef 11 

CoU^fHofTeohaology, ArtandComoieroe SO 
Col lt yi of Co mme rce IS 

CoImm of Ftartber Education IS 

Mtoodluieotta »1 

Total SSI 


The IVindpals’ Assodation sets oertoin standards as to 
quality and voluine of work for admission to membership and 
a oompaiison of Tables 8 and 4 shows that, for compwble 
^ups, the biggest reduction in members is with ti^nieal 
institutes (11 out of 90), colleges of further education (lO out 
of 89) and miscellaneous (81 out of 90). In both Tables 8 and 
4, the totals and the analyses are necessarily approximate, 
being influenced by changes in membership for various causes 
(e.g. Some National Colleges have come into memboship and 
are induded under Miscellaneous): but the field is narrowed 
to a significant degree. 

The Association of Technical Institutions (A.T.I.) is not a 
professional association and has Governor representatives in 
diembership (p. 168). Its purpose is diflcrent and its mem- 
bership is 242 institutions, including the Nationai*Coil^es. 
Practically all the institutions in A.P.T.I. are in A.T.I. dso, 
and together they total 258 institutions. 

Included in Table 8 are 82 colleges and 185 schools of arts 
and crafts (Chapter X) and these also vary very pcatly fhim 
important regional colleges of art to veiy small isola te d schools 
of art. There is no professional associatkm tor Principals of 
such art institutions comparable to A.P.TX but the analogue 
to A.T.I. is the much younger Association of Art Institutions 
(A.A.I.). The situation is complicated (p. 166 ) and there 
are only 80 institutions in A.A.I. of which five are schools of 
art in technical colleges. To this nett 75 should be added 
another 'about 20 equivalent art institutions. If we regard, 
for our i mm ed i ate study, Uie scope of technical eduoatm in 
England and Wales to be ooncenied with ^ worii of those 
institutions in member^p of A.P.T.I., A.T.L and AX.L, 
there are about 855 institutions within our purview. Large 
though tlu number is, it excludes 287 cstaMishmeats ot 
furthd^cffiication, a very much larger number of evening 
institutes, those institutes with preparatory tedukal ooupMs, 
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secondiiy' tedmieal sehoob. day continuatioii schools and 
other precursors to the ooirn^ collies of the 1944 ddt. 
Nevertheless, important though these means of piovidiing 
technical education are to-day, they cannot here be given aS 
full attention as could be dest^. the great bulk of technioal 
education is in fact carried on in those institutions in member* 
ship of A.T.I., A.P.T.L and A.A.I. as shovm by Table 5. 

TABLE s 

VoLims or Wom: ih Ticbnical, Ast amd OmmMm I wnmiio wi 


InstltoHon in 
Membenhip ^ 

ATI. and^A P.f.I. 
A T I. only 
A A I. 

Total 


% OF National Total >6-48 8o*to yy^t y8-6s 8a -85 — 

Fi’ktmir Education 
I bTAnUiHMKNta 
National Total 

(esc. Eveainf InaliL) 5 6»48i 338^9 y9a»85 8 1^10 7,188 I5 i,y30t3»4 lOQ 

There is a small group of institutions which warrant special 
consideration for they provide technical education in response 
to national needs, drawing students from all over the country. 
These are the National Colleges (Appendix, p. 608) which are 
nut the rcspohsTb11tty'*8r Uie lo<^ authority, but have their 
own corporate guventing bodies. They are sustained financi- 
ally by a direct grant from the Ministry of Education and both 
industry and Local Authorities contribute financially in some 
cases. This group of institutions embraces important post- 
war developments in higher techn<dogy and their significance 
is discussed in Clmpters XUI, XV and XVI. In addition to 
the foregoing, some works schools are direct grwt establish- 
ments but these are local in character and function. 

Again, this definition of the field of tedinical uducatiem 
might appear to exclude two major sectors. The ftbC is that 
of the universities insofar as they are concerned with profes- 
sional and technical training and with Indus’s requirements 
in many ways. But of course the question of the relative 
functions and sphere of work of the univermties, the major 
technical ooU^m «k 1 the national colleges is a problem of 
major importenoe. Here again is a prollem of definition, of 
diatiogukuiiig between technioal education and techn o l ogic al 


(BngiaiMl WKl Wales iaa»4) 

NvmsA OF Stodbntb SrvDBirr Hoou 

Foil* Ptrt- 

time tbne Dty Evening ToUl Total 


38,674 248.493 5*7.946 805.1 *1 *02^06,223 69-03 

1,310 16,911 33.726 56,147 53*6,859 3-02 

48,977 > 286,723 613,374 949.276 122.922,109 82-83 
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sducation, and cortainly if this could be achieved administra* 
lively as well as verlMdly things would be much simpler. 
Technological education is concerned with the training of 
applied sdentists and desi^ers studying for the professions 
and for management in industry and commerce. Unfortu* 
nately the term technical education’ is applied to the work 
of technical institutions as a whole and is also restricted to 
pa^cular types of courses for technicians and craftsmen and 
It is difficult to see how it could be otherwise. Confusion at 
once arises because some technical institutions provide both 
technical and technolc^cal education, and do so in widely 
differing proportions. 

British universities are a well-defined group of institutions, 
established by Royal Charter, and there are but twenty of 
them [15]. In England and Wales there are 15 universities 
and three university colleges, in Scotland four universities, in 
Wales one university (Appendix, pp. 605-6). John Citizen has 
a fairly clear idea of what a university is, and is largely un- 
troubled by the higher flights of philosophic criticism r^ard- 
ing its purpose and function. On the other hand there arc 
those steep^ in the philosophy of ’the university’, who have 
followed its fascinating development, for example, from 
Newman’s Idea of a Vniverniy and Rashdall’s Mediaeval 
Universities to Bruce Truscot’s Redbrick Vniirrsity; from 
Flexner’s Universities and Ortega y Gasset’s The Mission of a 
University to Sir Walter Moljcrly’s The Crisis in The Univer- 
sity and The University of Utopia by Dr. R. M. Hutchins 
[16], not to mention the lively discussions in the pages of 
the Universities Quarterly [17]. But they all have a concep- 
tion of ‘the university’ with an acceptance sufflciently wide as 
to bear a sustained and profitable discussion of its aims and 
purposes. The notable contributions of the late Professor 
Allison Peers as ‘Bruce Truscot’ undoubtedly stem from this 
underlying acceptance, and the Kvcliness of his treatment of 
the problems of Redbrick University is due to the working out 
of that conception within the contemporary industrial 
civilisation. 

By contrast both technical education and technical coUem 
are heterogeneous to an extreme degree. Not only docs this 
prevent easy description and classifleatitm but it makes the 
wide application of such a restricted definition as that given 
above misleading and inapplicable. Moreover the wish may 
well be father to the Uiou^t, and the identification of tech- 
nical ed||ation, as defined above, os the sole work of 
the tcAo^ colleges would require their abaodonroent of 
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tedmological oounes. Another aspect of this problem of dp- 
finition and diversity of work is in the controversy about the 
possible granting of d^rees by technical colle^. When 
there are 257 topical iiAtitutiolis' (excluding art) as com* 
pared with 16 universities and three university 'colleges ih 
England and Wales, when these technical institutions are so 
varied in size and scope by comparison with the univeruties, 
no wonder the propo^ to grant defpees (seemingly without 
limit) raised acute apprehensions and formidable reustanee. 
These and related matters are discussed in Chapter XV, but 
the title and subject of this book ‘Technical Education* are 
taken to include technological studies, unless the context 
warrants otherwise. Such a case is where a strict comparison 
has to be made between the work of the universities and 
major technical institutions in the sphere of advanced tech- 
nology. There, in the unfortunate absence of a suitable 
alternative term ‘technical education* must be contrasted 
with technological education (18]. 

The second major sector of further education which would 
l>c excluded by a strict definition in terms of membership of 
the three Associations is agricultural education. As agricul- 
ture is of such great importance to the well-being and economic 
stability of this countrj' wc would not wish even to ap|>ear to 
minimise its significance. But to deal with it in the earlier 
chapters, alongside technical education os defined, would 
only cau.se confusion. The field to be dealt with is already 
wide enough to be embarrassing, while certain major differ- 
ences — between the largely urban industrial and commercial 
occupations and the arts of agriculture (with the increasing 
modicum of science and teelinology) and the very diffnent 
conditions under which they are pursued— cannot be over- 
looked. For this reason agricultural education is very briefiy 
.summarised in Chapter XIll. 

The heterogeneous work and varying character of technical 
institutions stem from their deep roots in the life and work of 
the community. Their history is a complex interweaving of 
many factors and influences as, for example, tlie following: 
the desire of men and women for education to make good ^eir 
lack of schooling, the satisfaction of their personal ambitions 
to get on in life through the attainment of skills and mastery 
of knowledge; the increasing demands which ftdlowed in the 
wake of Bcientiflc discoveries: the slowly revised need to place, 
traditional empirical practices on a sde n ti fl e foundation and 
the need to anticipate technological i^tplications potential in 
pure science; and latterly, a dei^ to stdve or at least to ease 
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S9me of the human problems arising in the management of 
industry and commerce and, by attention to good design, to 
generate some essential conditions of a pleasanter happier 
world. 

As has already been noted by H. C. Dent, the social history 
of technical education is a fascinating field of study which has 
been too long neglected [19]. Some valuable outlines exist 
[20] but the time is surely ripe for a scholarly study by a com- 
petent historian. All that could be attempted here, not only 
for lack of space, would be yet another brief outline, and it 
could add nothing whatever to those accounts already cited. 
Yet the historical aspect cannot be ignored and the clue for a 
possible mode of treating it may lie in the surprising fact that 
no comprehensive study exists at all. In view of the economic 
importance and the general social significance of technical 
education, which is now widely admitted, the absence of a 
detached authoritative study surely reflects the long con- 
tinued low status and lack of prestige of technical education 
in this country. It would be poor apologetics and worse his- 
tory to indulge in special pleading for technical education 
along these lines, yet it is curious that it should be so in a 
commekcial and industrial nation. It is interesting to 
examine what must be the cumulative effect of many far- 
reaching causes; in these days of increased confidence in a 
bi%hter future for technical education it should be possible 
to discuss them without rancour. 

Technical education began in classes formed to meet the 
needs and aspirations of the under-privileged, the lower social 
classes, as witness the growth of the Mechanics Institutes 
from 1828 onwards, from the various classes and societies 
which preceded them [21]. Admirable as were the aims of 
their founders, the Institutes nevertheless contained the seeds 
of their own decay in that the workmen who attended them 
were so wanting in general education as to be unable to 
profit from the instruction offered, and so to feel that they 
were not wanted. Add to this the inappropriateness of 
teaching methods and the lack of comp^nt teachers of 
relevant experience and background, and it is perhaps not 

n rising (in retrospect) that their own educational work 
ned rapidly from about 1848. But their wider educa- 
tional influence remained to ease the way for later develop- 
ments. 

Whoi this lalie^%annon took place it was of eourse once 
more with the tAijto^ dasses, as witness, for eftample, 
the devoted mxk ol Quintin Hogg from about 1871 onwi^ 
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in providing educational facilities for working lads between Id 
and 21. So throughout their existence the polytechnics aiid 
the technical institutions generally have had as an integral 
part of their work this remedial task of making good former 
eduoational deficiencies. With the expansion of the system 
of education, especially with the establishment of the elemen' 
tary schools in 1870 and the development of maintained 
secondary grammar schools since 1902, the proportion of this 
work has diminished. In recent years the major colleges 
have increasingly shed this work to area and lo^ colleges, 
but it is unlikely to vanish from technical education as a 
whole while about 68% leave school at 15 years of age and 
these mostly from schools with classes still disgracefully large. 
Moreover, whatever form secondary education may take in 
the fiiture and no matter how much research is done on 
selection methods, human nature being what it is, there will 
still be misfits and those who do not develop till later. In 
this way technical colleges have acted as a safety valve in 
the educational system and have prevented the frustration of 
very many people of real ability and will continue to do so 
[22, 28]. But it cannot be said that this invaluable work has 
added much to their reputation: insofar as it has been realised 
to have been done it has often been used as an argum<ait 
that their work is of a low standard incompatible with 
advanced technological education. 

Technical education has always been strcmgly rooted, too, 
in the occupational needs of those engagj^ in skilled frades 
such as building and engineering. Tliot^ these are vital to 
an industrial country they have rarely been held in high 
esteem in the community at large. The growth of technical 
education has been paralleled by the rise of the various pro* 
fessions and the establishment of professional institutions and 
these have all influenced each other to their mutual advantage. 
Standards of excellence were early secured tat tite sldlm 
trades (we need not go back as far as the mediaeval guilds) 
by the establitiunent, for example in 1880, of the City and 
Guilds oi London Institute (p. IfiO), and that of the Riyianal 
Examining Unions (p. 148)^ e.g. of the Union of Laneashire 
and Chesmre Institutes in 1868. Nevertheless thdr exoeUent 
and progressive work has not been sufficient to ofliMt tilie 
lower so^ status of such trades and dasses. This presents 
many technical ocdleges with a continuing problem beeause of 
the resulting strong pressure away from mese counaafntp tile 
profestional eoones and e^eoially sinoe the stavl of the 
National Cortifleate System in 1021 (Chapttjp V). Miay 



16 TECHNICAL EDUCATION 

unsuitable students find their way into pAjfessional or)>rofe8' 
sional preliminary courses who wpuld fare better in craft 
coxu^es. The pressure comes from parents and employers 
and the student is so subject to their influence tlmt he 
will face repeated failures rather than transfer to a trade 
course. This is an important matter requiring further dis* 
cussion, especially from the standpoint of selection methods 
(Chapter VII); here we simply note its importance as a social 
symptom inseparably linked with the status of technical 
education. 

Among the most important educational developments since 
1900, if not the pre-eminent one, has been the growth of the 
secondary grammar schools and the civic universities. Far 
from being unconnected their growth has been mutually 
stimplating; this has also been true, but with a diflerent 
emphasis, of the grammar schools and the ancient universities 
from which so many of their teachers and those of the civic 
universities come. In this context too the influence of the 
public schools is important since the offspring of the managers 
of industry and commerce hMVe gone increasingly to them [24]. 
The thread of consequences of the derivation of teaching staff 
and of this mutual interaction is still strongly woven into the 
modern pattern of education. The devotion of the ancient 
universities to a classical tradition made them unreceptive, 
even hostile, to those seeking a scientific education. The 
battle for science was won in due time [SI, 25] not least 
because of the commtition of the civic universities, whose 
rapid vise was largely due to their meeting this urgent need 
[26] but the resistance has shown itself again, at a second 
remove and perhaps on sounder grounds, in the recent con- 
troversy about introducing or increasing the proportion of 
technological studies in the universities [^. 

The interaction of the ancient universities (‘Oxbridge’) and 
the new civic universities (‘Redbrick’) can be left to ‘Bruce 
Truscot’ and his successors [16], but we must pay attention 
to one aspect of the values based on a cfassical education 
disseminated by teachers from Oxbridge. It is unquestion- 
ably true that ‘This Platonic ideal has rendesed imperishable 
service to European civilisation. It has enomiraged art, it 
has fostered that spirit of disinterested curiosity amisfti li the 
origin of science, it has maintained the dignity of mind in the 
face of matgpal fmoe, a dignity which elauns freedom of 
thought’ [9^ In view of the truth of that tribute nothing 
must be taken in what follows as minimiiing the importanoe 
of such an education, or as betraying an unawaieneas that the 
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acute modem problem ie how to relate it to a scientific 
education, as witness Dr. Robert Birley’s notable address 
Greek or Science — or Botiif [29]. 

In his examination of ‘6re6k Influences on English Life 
and Thought’ Sir Ernest Barker is naturally concerned to 
trace influences which are of enduring significance, the subtle 
and often unacknowledged influences and values which under- 
lie our present civilisation. In making his analysis and in 
paying his rightful tribute to our Greek heritage, he speaks of 
the ’ancient danger which has t^exed the progress of human 
thought. This is the danger of making the Greek heritage 
the absolute canon of truth and taste, and of imposing it as a 
yoke on man’s living and growing mind’ [80]. Not for the 
first time did the followers of a philosophy require positive 
acceptance of its ideas in a rigid form and to a degree im- 
dreamt of by its founders — ^&e followers of men of such 
dissimilar thought and period as Luther and Marx exemplify 
this. But if the positive requirements become so powerful, 
the unacknowledged unspoken influences were no less power- 
ful. Of these perhaps the most important was the attitude 
to work, especially manual work, which was not the lot of 
the freemen but the burden of the numerically much larger 
slave Mpulation. The indignity of work has remain^ for 
though work may have h^ its better periods as in the 
mediaeval guilds, it has never liecome part of the traditional 
conception of a ‘gentleman’. In his essay on The Education 
of the Englieh Owl^man in the Sixteenth Ceniuiy, Sir Ernest 
Barker quotes Sir Thomas Smith in his ZIe RejnUdica 
Anghrum (published after his death, in 1588) as saying 
‘Whosoever studieth the laws of the realm, who studieth in 
the universities, who professeth liberal sciences and to be 
short, who can live idly and without manual labour and will 
bear the port charge and countenance of a gentleman, he . . . 
shall be called a gentleman’ [81]. It is true that the con- 
ception of gentleman widened to include those who showed 
g^tlemanly qualities to such an extent that a proper gentle- 
man need not necessarily be a gentleman bom. But if the 
meaning has wISened because these qualities wero foimd 
outside the hegreditaiy clam, the reverse change of including 
among qualilaes that of a high capacity for and com- 
petence in work did not follow at ^ at least not until very 
recent times. There is the danger of making too much ot 
this point, but it is taken only as showing tte general attitude 
and outlook of the ruling classes of the tinwst and this not 
least because the rising oommereial and industHal groups of 
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the industrial revolution began to emulate these established 
ruling classes. 

In showing concern about the far-reaching adverse effects 
on technical education of the influence of Oxbridge and *the 
education of a gentleman* stemming firom ancient Greek 
sources, we may note what A. N. Whi^ead had to say in his 
address on Technical Education and Us Rdaiion to Science 
and Literature [28]. Plato’s ‘type of culture is the peculiar 
inspiration of the liberal aristocrat . . . for certain people it 
is a very good education. It suits their type of mind and the 
circumstances amid which their life is paued. But more has 
been claimed for it than this. All education has been judged 
adequate or defective according to its approximation to this 
sole type.’ How true is that of so many facile judgements 
passed on technical education! The reader is referred to 
'Whitehead’s Address for the way he develops his theme that 
‘There are three main methods which are ifk|uired in a national 
system of education, namely, the literary curriculum, the 
scientific curriculum, the technical curriculum, but each of 
these curricula should include the otlier two’, for no selection 
of quotations can do full justice to the* importance of his 
message. Here we can but note his encouraging statements 
— *1110 peculiar merit of a scientific education should be that 
it bases thought upon first-hand observation; and the corres- 
ponding merit of a technical education is that it follows our 
deep natiuul instinct to translate thought into manual skill, 
and manual activity into thought’; au(| that ‘A technical 
education is not to be conceived as a maimed alternative to 
the perfect Platonic culture; namely as a defective training 
unfortunately made necessary by cramped conditions of life.’ 

The secondary grammar schools are fully seized of the vital 
importance of their contribution to the universities and it is 
rightly acclaimed as the chief glory of their achievement sinee 
1902. But they have, unwittingly rather than oonsekMlsly, 
made another contrihution in that technical edlUltinn has 
greatly benefited from their work. This can l eQdll y bO shown 
by an analysis of the examination success^ of teolwitoal ool* 
le^ students (p. 224), but it is seldom aekna|Nh4|H^ Pieihapa 
it is unawareness, perhaps it is that a 
on the careers and successes of those fospMI M^Us in a 
familiar academic milieu leads to a lack of IMilk in those 
who sucked in a diversity of unfsmiliar But it 

is rarrupt the honours lists, whethor on hpiptill bofrds or 
announocid at prize-giviDA mention the d s h j aivcinants of 
fonner pupils in techoicaf ^ucation—a UnircMitgr 
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B.Sc. degree (external) periiaps. evoi an A.R.I.C., but wbai 
of the many professionid quaJiflcations and Higher National 
Certiflcate* and Diplomas. Again, too much might be made 
of a single facet of this problem but the powerftdness of this 
cumulative bocial prestlue which the s<^ools exert against 
technical education can hardly be exaggerated. To the 
classics have been added the sciences as liberal studies, pro- 
vided or because they exemplify the study-of knowledge for 
its own sake. But it is necessary to go the next step and 
make technology acceptable and even attractive. The need 
for this re-orientation of attitude was stressed by Sir Charles 
Morris in an address to the Headmasters’ Conference. ‘The 
trouble is that a study of physics and chemistry does not 
encourage boys to go into industry. It tends to make them 
hang around labotatories all their lives. The need is to fire 
the imagination of boys at school with the exciting possibilities 
of work in the technological field’ [82]. 

The need is to encourage them to go into industry at various 
ages and for them and their parents to realise and accept 
willingly the necessity for an extended education either m 
the universities or the technical colleges. Both avenues 
shouh) be stressed and the schools ought to hold the balance 
more evenly in this respect. In accepting this there need be 
no fears of arrogant or exclusive claims being made here for 
the technical colleges, and it is perhaps as well to make this 
plain early in this book; neither should any hidden sensitive- 
ness be sought or an inferiority complex be fashionably 
imputed to ^ose who claim a con^ementary place and func- 
tion for the technical colleges. The relative importance and 
significance of the two modes of technological ^ucation are 
discussed in Chapter XV, but here our purpose is to plead 
for a more urgent sense of the needs of industry and com- 
merce to-day. In view of this urgency, no mutually exclusive 
attitude n^es sense at all and, as is our modest custom, 
perhaps uS outside observer (though with a close knowledge 
of Britain’s economy) may be quoted to point the way to w 
all-inclusive effort. In an addiw to the Union of Lancashire 
and Cheshire InWtutas, Dr. linooln G<»don, Minister for 
Economic AJRsiis at the American Emb assy, London, and 
Chief ^ the U.S. Sbseign Operatkms Administration to U.K., 
made ymy pertinent cmnment on eurroit controver^, 
'There aie^ inoeed, important diffmenees about the form in- 
creased teohnole(|i|ioal trab^ fsdfities should take---wlM4^ 
tiirouidt oiikUMian of existing dq^i^ttnients os the imiveiaitieSi 
tievta^^wnentof eaistingtec hn^^ e ri l l i q tesqyeshti^ lh h itiM it 
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of one or several independent institutions along the lines 
of the Massachusetts Institute, of Technology. 1 venture 
to suggest that if all these means were pushed to their furthest 
practical limits, the resulting expansion would still not surpass 
the ever-growing needs* [88] (present iter’s italMt). 

In the gfbwth, maintenance and change of public opinion 
there are many irrational elements, as every astute politician 
knows full well. Many emotional reactions carry far beyond 
their first cause into unrelated fields, as every skilful adver- 
tiser knows; the beauty of the blonde is somehow felt to be a 
guarantee of the scientific accuracy of the manufacture of the 
product purveyed. Many a parent knows that for his child 
it is a case of <hslike the teacher, hate thsisubject, quite apart 
from its intrinsic interest and importance. Technical educa- 
tion, as we know it, has grown up almost entirely since the 
industrial revolution which began in the>late eighteenth cen- 
tury. Hindsight may be futile and it can be offenrfvc but, 
proud though we may justifiably be of many magnificent 
achievements since then, we have to admit that ou^ industrial 
civilisatioii has had shameful episodes and still retains many 
an ugly scar. The stigma of the worst aspects of industrial 
civilisation is thus apt to be attached to technical education 
which has suffered a surfeit of epithets from those ensconced 
in ivory towers. 

The alleged narrowness of technical training is, in par^ the 
transfer of a rationalised feeling of revulsion against the indis- 
putable narrowness of the lives of wmkera for many decades 
in the mills and factories. Thou^ working conmtions in 
industry have greatly changed in this century for the better, 
despite the impact of mass production, the feeling persists. 
The professions have high ethical standards and at best 
a noble appeal to service; at wont industry and commerce 
have hem or have been represented as soul destroying and 
money-gtvbbing, and as a ruthless striving for power for 
ignoble ends. This feeling of contrast perrists, despite the 
greatly dianged character oi industry vdiieh increasingly is 
coming to rodise and fulfil its social purpose and frmetion. 
‘Unless our technological advances bring us nearer to the 
possibility of the good life for tiie many — ^whieh is the ultimate 
meaning of democracy — thw have served no significant 
purpose . . * [84]. And to n wftM so r R. Peen* assotion we 
may a^nnother; that unless we can reeruit to industry those 
capabMi high ideals and a hi(^t regard for their fellow men* 
industry will achieve no dgnifloantpurpoee and aU our lives will 
be the poorer. Great thmigh tits sdentifie and technologioal 
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problems of industry may be, they are not s» important, 
nor in the long run so decinv^ as the hunum problems. 
If this does not form the mainspring of the managerial 
revolution, all the organisationa|,change8 involved, no matter 
how far-reaching, will be to no ptarpose. Far from alienating 
their sympathies the schools must encourage a fair proportion 
of their pupils and not only the least able, to go into industry 
by one of the'several routes, and all with a sest for adventure 
and responsibility. Industry now welcomes all levels of 
ability, and many firms are prepared to select recruits tot an 
appropriate range of jobs (Copters VI, Vll). 

From time to time, at official openings of nei^ technical col- 
lege buildings one has to endure reference to the fact that 
technical education was greatly stimiilated by the grant of 
'whisky money’ in the nineties. It may be that technical 
cducatien began in a good spirit but the proof may well be 
seen in its erratic progrefs since then— certainly as far as the 
provision of buildings and equipment are concerned (Chapter 
XVIII). 7o-day, perhaps because of the centenary celebra- 
tions of the great Exhibition of 1851 in the form of the Festival 
of Britain, we are more than usually aware of the importance 
of that and the later 1862 Exhibition to technical education. 
Professor Lyon Playfair assisted in organising the earlier 
exhibitions and was impressed with the great progress made 
between these two dates by some continental countries, notably 
France, Prussia, Austria, Belgium and Switzerland. He attn- 
buted this to the good systems of industrial education in these 
countries for employees and managers to which he had drawn 
attention in 1858 in a pamphlet Industrial Education on the 
Continent. The warnings were thus given early mough but 
progress was very slow and erratic, desperately so in retrospect 
because of the severity of economic competition which was to 
follow, and this despite the establishment of the Department 
of Science and Art under the Board of Trade in 1858. The 
Education Department was constituted in 1857 and took ova 
the control of the Science and Art Department from the Board 
of l^ade. 

An early result was a system of grants begun in 1859 for 
science and art classes in the whole country on the basis of 
pa3rment by results in the Annual Examinations held by the 
Department. From nine schools and 500 students in 1880 
^e numbers rose to some 1,455 schools and 57,000 students 
in 1^. But tiie numbers and the nature of these entirely 
evening danws led to the asmtanoe and establisbment of 
‘organised sinence sdiods* from 1871 onwirds whieht from 
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being based, initially on the subjects in the Directory of the 
Science and Art Department, evojved subsequently into the 
more broadly based Junior Technicid Schools. Parallel with 
their establishment there was the beginning and growth of 
senior full-time colleges and%chools, and, for example, of the 
City and Guilds of London Institute in 1880 and the endow- 
ment of £59,500 for the advancement of technical education 
m the Metropolis under the City Parochial Charities Act 
(1888). This led to the establishment or refoundation of the 
London Polytechnics — Regent Street, the Borough, Battersea, 
the South Western (Chelsea), the Nortiiem and Northampton 
Polytechnics; of Birkbecfe College, the City of London College, 
the Goldsmiths’ Institute and the People’s Palace. 

Finally in this period of development came the incongruous 
windfall already mentioned, of nearly three quarters of a 
million pounds of ‘Whiskey Money’! [85]. 'This was intended 
for the compensation of publicans under the Local Taxation 
(Customs and Excise) Act of 1890, but was devoted to the 
promotion of technical education ‘by one of those illogical 
twists of the late Victorian conscience which sometimes set on 
foot such remarkable social movements’ [86]. Thus the 
County and County Borough Councils were told — as a member 
of the House remarked — ‘to distil wisdom out of whiskey, 
genius out of gin and capacity for business out of beer’. 
Under this stimulus a rapid development of technical educa- 
tion resulted and institutions were established at the folkming 
places: Bath, Birkenhead, Birmingham, Blackburn, Bolton, 
Bradford, Brighton, Bristol, Burnley, Bury, Cardiff, Derby, 
Dewsbury, Glugow, Halifax, Huddersfield, Keighley, Leeds, 
Lincoln, Liverpool, Norwood, London School at Anting, 
Wandsworth, Manchester, Portsmouth, Preston, Rochdale, 
St. Helens, Salford, Southampton, Swindon, West Bromwich, 
West Ham, Westminster and Wolverhampton [87]. From 
such beginnings many have grown to major institutions of 
range and scope of work far beyond the imaginings of those 
early days, but their encouragement has been intemittent and 
unpredictable. Not for nothing does 6 . A. N. Lowndes com- 
ment at length on the fact that the glow of promise for tech- 
nical educatiem faded out after the turn td the century so that, 
for example, the number of first class technical schools built 
between 1902 and 1918 was scarcely moM than ten [88]. The 
1914-18 w» produced another fitful spurt, but the impulse 
to establiflb part-time day education under the Fisher Act 
petered out except at Rugby [89]. 

. The ardent advocacy ^ the cause of teehni&] eduoathin 
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over several years by Lord Eustace Percy brightened the 
hopes and raised the expectations of those engaged in this 
arduous work [40]. In 1929 even he felt that ‘there were 
signs that diuring the next ten years there would be a natioiRnl 
development in technical education as broad and far-reaching 
as that seen during the last twenty years in secondary educa- 
tion’ [41]. The world economic blizzard of 1929-81 blighted 
all such hopes and it was not until the late thirties that 
development in technical education was begun again. 

A list of new institutions established between the wars 
would not be a real index of progress, partly becau^te of tiie 
limited possibility of entirely new institutions at this stage of 
development, though the industrial scene him been rapidly 
changing, especially in the development of new areas, and in 
modem technologies. Thus it was possible to plan de novo 
and establish new institutions as for example at Dagenham 
and Walthamstow in 1986-8 (Chapter II). But most of the 
progress consisted in the adaptation and improvement of old 
buildings and, more exceptionally, in transference to new or 
largely new buildings. The general picture was rather one of 
plans not of practical progress, ahd of the government scheme 
of capital exi>cnditure of £12,000,000 agr^ by 1989, rather 
less tlian £2,000,000 was expended. Fortunate indeed are the 
institutions whose Authorities were far-seeing enough to 
build at that time. 

In the ensuing years the technical colleges had perforce to 
carry a vastly increased load of work in ^1 tdo often inade- 
quate premises and under exacting conditions [42]. Now 
once again there is hope and expectation in another large 
building programme despite the straitened times in wliich we 
live. But until the major deficiencies have been made good 
technical education will lack its proper esteem in the eyes of 
the public. Outmoded, ugly and inefficient buildings still 
have to be used and the parlous practice of ‘Make Do and 
Mend’, in adapting old and often discarded buildings, must 
still be pursued. Many of our students are still confronted 
with much older and less attimetive buildings than they are 
accustomed to in their daily woric in industry. Nor does this 
apply only to the technical or |m>duction side but to the social 
amenities also, and much leeway must be made up if the 
colleges are to command an equal respect. It would be 
foolish, not to say impossible foe the ooU^es to attempt to 
compete with industry in quantity of ptoviskyn, but they 
should rather lead than W bdiind in the qualtty of tiuw 
buildings and genend amenities. Unattractive surroundings 



24 TECHNICAL EDUCATION 

do npt ebhance the appeal and reputation of the work done, 
as Redbrick knows well enough compared with Oxbridge. 
After the quality of its teachers, there is no single quality 
more calculated to raise and maintain the reputation of an 
institution than the grace and adequacy of its buildings and 
surroundings. Being most evident it is perhaps the most 
emphatic of all in the short term. 

In sum, therefore, it is arguable that many factors have 
conspired to prevent that proper esteem of technical educa- 
tion which might reasonably be expected in an industrial and 
commercial nation. In tracing these out, it may be true that 
we have been indulging in ‘the luxury of proving what we 
already know to be true’ or, as is sometimes maliciously sug- 
gested of certain psychological investigations, we have been 
engaging ‘in the systematic rediscovery of the obvious’. It is 
not that its reputation is uniformly low, for on the contrary, 
some parts of technical education have a very high reputation, 
but it is rather that it is more unequal and its importance less 
acknowledged than it should be. The technical colleges 
responded magnificently to the urgent demands of World War 
II, and this has been one cause of the renewed interest in 
technical and technological education since then. After 
being done for so long, their work began at last to be seen to 
be done. Now it is mostly a question of encouraging it to be 
done, a vital question of ends and means with which we shall 
be closely concerned in this book. While many of our present 
problems and opportunities also perplexed and haunted our 
colleagues in pre-war days, it is fair to point out that the 
scale and pace of developments are now of a quite diflerent 
order. Table 2 (p. 6) shows that the overall expansion since 
pre-war days is twofold, but this docs not emphasise the 
changing character of the work, the fundamental change 
from evening to da)rtime work, which is clearly seen in the 
fourfold increase in full-time courses and over sevenfold in 
part-time day courses; nor docs it convey the greatly increased 
quality of the work. 

Important, interesting and instructive though a historical 
account of technical education would be, our concern here 
must primarily be to take teclinical education as it is (as 
Bernal Shaw remarked to the lady who said she accepted the 
Life Force — ‘You’d better’). Our justifleation is that the 
pMt-war c hang e has actually been so great and the potenti- 
ality of teMImal education so enhanced by the Eaucation 
Act, 1944, tiiat we are in fact living in a quite difforent era. 
Not that we can or shall ever be aw to escape history when 
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our institutions are its embodin^t and moreover wnen, as 
Sir Winston Churchill has observed, ‘Men make institutions; 
institutions mould men.’ OurJfcask is therefore to'give as fiill 
an account as possible of the present sc<^ and ran|^ of 
technical education and its institutions, their problons aod 
opportunities and the trends of policy and, more importaot 
still, the students, industries and occupations which teelmiaid 
education exists to serve, and the teaching and other staffs 
who work to that end. 

To convey all this, a blend of the general considetations 
with particular studies has been attempted. Inseparably 
linked as technical education is with the industrial an^ com- 
mercial world, it cannot remain unaffected by their scientific 
and technological changes, their economic and social problems. 
Therefore no static point or period can possibly be found at 
which to write a wholly valid account of technical education 
in so rapidly clutnging a world. All that can be attempted 
arc the firmer outlines of a specification of the first order of 
accuracy, in the hope that even these will not be blurred too 
soon by the rapid passage of events. Whatever the diffleul- 
ties and the consequent shortcomings, one thing is certain; 
at no |)criod of the history of technical education have the 
problems been so pressing, the policies so intriguing and the 
future so encouraging as at the present time. 
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CHAPTER II 


CHARACTER AND RANGE OF INSTITUTIONS 


The art, commercial and technical institutions, the colleges 
of further education and the national colleges whose work 
altogether is our main concern have grown up mostly in 
response to local needs, then increasingly to regional require- 
ments and latterly, since the war, to meet national necessities. 
Relatively few, hardly one per cent., have been planned de 
novo with no antecedent classes or organised technical school 
to be transferred to new buildings. One of the best-known 
examples of this kind in pre-war days was the establishment 
of the South-East Essex Technical College and School of Art 
by the Essex County Council in Dagenham. The writer had 
the fascinating experience of participating in the growth of a 
college from nothing in September, 1986, to a roll of some 
5,000 individual students three years later. It was stimulat- 
ing to see how the planning fqi; the needs of a large mixed and 
mainly new industrial urban region did in fact work out, and 
later to make comparisons with the sister institution, the 
South-West Essex Technical College and School of Art at 
Walthamstow, opened in 1988. This was another of four 
major colleges planned by Mr. (now Sir) John Sargent, and 
to it was transferred and combined the long-established Wal- 
thamstow Technical College and the Leyton Technical Insti- 
tute, the Leyton School of Art and the Walthamstow Com- 
mcrcial^hool for Girls. Both these new and thoroughly 
viable c^leges not only met the hopes centred upon them but, 
as has often happened in a way to confound the planners, 
their very existence in excellent buildings on fine sites stimu- 
lated a further demand beyond all expectation. A post-war 
example of a completely planned new college (as distinct 
from simply new buildings) is Hatfield Technii^ College, and 
its development will be followed with special interest — ^if only 
because everyone likes to keep an eye on the planner. 

Most institutions, however, have grown over the years in 
response to the expressed and anticipated needs of the local 
industries and community goierally. At a varying rate, the 
result of many ftUUbK; the institution has grow9| yatil, iailter- 
ceptibly perhaps hr with dramatic suddennen, it has found 
itself overcrowded. Then has come the straggly dottietimes 
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bitter and almost always unduly prolonged, towards new 
premises. Seldom inde^ have the new buildings proved 
adequate in size or scope of provision, and as with the Essex 
colleges there has been the added* stimulation of improved 
conditions. Very soon — all too soon judged by the rate- 
payers’ lament — a new addition or extension is needed and 
planned and finally built, often with inherent disadvantages 
which need not have been had the original vision been ample 
enough and courageously supported. The growth in size and 
prestige of the institutions was accompanied by the increasing 
radius of their catchment area, overleaping municipal and 
county boundaries with all sorts of administrative problems 
in train, including that of providing further extensions 
adequate in all senses for advanced work. But the increasing 
catchment area also made possible courses for which there was 
insufficient demand locally and this too affected the character 
and l^uildings of the major institutions. 

As with living social organisms there is continual inter- 
action between the institutions and their environment. For 
this reason it may be argued that growth by stages is normal, 
that future interactions can hardly be foreseen or not at all, 
and that only when there has been a great neglect in provision, 
or there is an entirely novel situation (as in a newly created 
modem town) can a college be planned completely. Never- 
theless, there are factors of general application and signifi- 
cance which have operated and continue to influence the work 
and growth of teclmical institutions. Indeed these ought to 
be clearly apprehended in the planning and creation of a new 
college (p. 554). 

At the risk of a misleading oversimplification we may 
classify these factors as follows — i. the geological am) geogra- 
phical; ii. the population; and iii. the social factors. The 
briefest examination shows the far reaching efiFect of i. upon 
ii. and even upon iii., the effect also of ii. upon iii. and each, 
individually and collectively, upon the growth and character 
of institutions. 

First and foremost are the geological and geographical 
factors, because they largely determine the siting of institu- 
tions tl^ough the industries, commerce and occupations upon 
which their educational work so largely depends. The inter- 
play of such factors is always comf&x though one factor may 
dominate in giving the institutiim the initial impetus to make 
a start; to establ^ its most important department, or, yet 
again, to deHmine the general <mibracter of the institution as 
a heavily technological one. On other hand, a college of 
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further education may more readily appear in the absence of 
any dominant industry. 

In coastal areas there are two main types — ^institutions in 
ports and seaside resorts. Most characteristic are the depart- 
ments and courses to deal with* seagoing traffic (p. 412), as in 
the Department of Navigation at the Cardiff College of 
Technology, of Marine Engineering at Liverpool Coll^ of 
Technology, and of Naval Architecture at Simderland Tech- 
nical College (p. 59). The South Shields Marine and Technical 
College, with its main departments of Navigation and Marine 
Engineering and an ancillary Department of Electrical Engin- 
eering and another one of Mathematics and Physics, is a clear 
example of a single dominant factor. The King Edward VII 
Nautical School, London, may also be cited. In the ports 
are also to be found wide-ranging courses in business, com- 
merce, economics, banking and languages, and such specialist 
subjects as port organisation and finance, shipping, ship- 
building and exporting and forwarding. Despite their 
geographical separation there is close similarity between the 
courses, for example, at the Liverpool College of Commerce, 
the Scottish College of Commerce and the City of London 
College. These differ somewhat though not fundamentally 
so from the work of a college situated inland at the centre 
of a vast industrial conurbation which trades with the far 
comers of the earth. Leeds College of Commerce is an ex- 
ample, and Manchester College of Commerce serves such a 
region focussed on an inland port. 

Courses in hotel-keeping and catering must surely be indis- 
pensable to seaside resorts but it is only sinee the war that 
these have been generally aceepted as a practical necessity and 
especially because of the work of the Hotel and Catering 
Institute. The pioneer Hotel School of the Westminster 
Technical Institute was established as long ago as 1910 to 
meet the needs of the hotel and restaurant industry of the 
metropolis, which is at once a port, a great centre of trade 
and commerce and a unique holiday centre. The depart- 
ments of Food Technology and of Hotel and Catering at Black- 
pool Teehnical College and the Department of (^tering at 
Brighton Technical College are two well-known post-war 
developments. Such departments are no less important 
in the large ports and centres of industry and commerce, 
which require both hotel accommodation and large in- 
dustrial and oCBoe canteens. Examples are the develop- 
ments at the Leeds College of Tec^ology, the Scotti^ 
College of Commerce, the Manchester Dome^e and ^ades 
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CoU^ and Cardiff College of Technology and Conunerce. 

Of all natural resources in this country, coal has been of 
outstanding importance since the beginning of the industrial 
revolution; in fact, its utilisation was one of the nuiinsprings 
of that profound change in Britain’s economy and soc^ 
structure. It is not surprising therefore to find ‘Mining’ incor- 
porated in the names of technical institutions in the coal- 
fields, as at Wigan, Cannock Chase, CoalviUe, Barnsley, 
Dinnington, Castleford, Hemsworth, Ashington, Abersychan. 
Nuneaton is a recent example of a changing name with widen- 
ing function, from the ‘County Mining and Technical School’ 
to the ‘Technical College and School of Art’. The dominant 
mining interest has b^me an integral department of the 
college and there are such mining departments (of varying 
size and importance in relation to local needs) at Burnley, 
Canterbury, Chesterfield, Crumlin, Doncaster, Edinburg 
(Heriot-Watt), Mansfield, Mexborough, Stoke (N. Staff's Col- 
lege), Nottingham, Oakengates, St. Helens, Rotherham, Sun- 
derland, Swansea, Treforest, Wakefield and Wrexham. Many 
colleges received grants from the Miners’ Welfare Fund, which 
was produced by a levy of a penny per ton on the output of 
every coal mine as laid down in Section 20 of the Mining Indus- 
try Act of 1920. This fund was devoted to the social welfare 
and education of the mining community, i^nd it gave a strong 
^stimulus to advanced mining courses. 

Another closely related development due to natural 
resources is the iron and steel industry, with consequent 
courses in iron and steel manufacture with associated courses 
and departments in metallurgy and engineering, as at Rother- 
ham Technical College, Sheffield College of Technology and 
the Constantine Technical College, Middlesbrough. The 
ceramics department in the North Staffordshire Technical Col- 
lege at Stoke similarly serves the regional needs of the pot- 
teries. Yet another specific example was the development 
between the wan by Imperial Chemical Industries of large 
works at Billingham-on-Tees, with the anhydrite deposits and 
the availability of brine, lliis development stimuiated the 
establishment of the Constantine Technical College, Middles- 
brough, and the subsequent expansion of its science courses. 
It will be interesting to see what further effects will follow 
from the present I.C.I. development along the Tees at 
Wilton, and the possible future exploitation of the very large 
potassium sa^^eposits near Whitby. 

Groups of flnors have led to the ereation and firm estab- 
lishment of industries in definite looa&ties, as has been noted 
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in the case of the iron and steel industry. Similarly the con- 
jimction of ample motive power with a humid atmosphoe led 
to the rapid development of the cotton industry and then to 
textile departments and courses jn many Lancashire colleges, 
as at Bolton, Burnley, Blackburn, Manchester, Ndson, Pres- 
ton, Rochdale and Salford. Over the Pennines the local raw 
material had long ago been the basis of the wool textile indus- 
try which, with the coming of the industrial revolution and 
mass production led to departments and ooiffses of woql tech- 
nology, for example at Bradford, Dewsbury, Halifax, Hud- 
dersfleld and Keighley. The clothing trade of Lee^ and 
district and the related Department of Clothing Technology 
at the Leeds College of Teclmology are clearly derivative from 
the basic woollen industries. The textiles department of the 
Dundee Technical College is another example of a particular 
specialisation within a whole technology, inasmuch as it is 
concerned with the spinning, weaving and subsequent pro- 
cessing of jute and flax, ^e growing impact of modem 
science since World War I is shown not only in the changing 
character of the foregoing textile courses, but even more in 
tlie increasing instruction about such man-made fibres as 
rayon, nylon, terylene and so on. High specialisation on the 
new fibres required for the hosiery trade is found in the 
textile departments at the Leicester College of Technology 
and the Nottinghain and District Technical College and, for 
rayon particularly at Derby Technical College. 

Boot and shoe manufacture derived initially from the pro- 
ducts of the shires and livestock farming, and there are such 
departments at Leicester, Northampton and Norwich. The 
industry has two main aspects, namely the preparation and 
processing of leather and its manufacture into leather goods, 
including boots and shoes. The National Leathersello^* Col- 
lege is concerned with the science and technology of produced 
finished leather from raw hides and skins which in the United 
Kingdom alone approaches £100 million peynnum in value. 
The College is situated in London, S.E.1, and thus centrally in 
relation to markets, commerce and transport. The C^- 
wainers Technical College, London, E.8, is wholly concerned 
with the use of leather in ^ boot and shoe, leather goods and 
cognate trades, and is an example of a monotechnio. 

Two points should not be lost sight of in relation to the 
technologies dealt witih in the forcing paragraphs. The 
first is that the advantage of an early start, especially when 
coupled with the introduction of mattes and ina«i produc- 
tion, led to world trade far transcending the.loedl mtpply of 
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nw materials and needs upon which the industry was founded. 
This has had its repercussions in increasing the size and 
importance of the departments concejmed and also to a grow* 
ing recruitment of overseas students. The boot and shoe 
manufacturing industry and the iron and steel industry are 
good examples, but in the main recruitment to the textile 
departments associated with the cotton industry is deplor- 
ably unbalanced. We need not be accused of xenophobia 
and an irrational desire for economic autarchy when one 
points out the lamentable lack of trained people in the textile 
industry as against the need [1], compared with the fact that, 
for example in Lancashire, some two-thirds of the students 
in fulltime diploma comses come from abroad. The second 
point to note is that the development of such specialised 
departments has in all cases required ancillary courses and 
has led to the formation of separate departments; thus mining 
has required engineering, engineering has required mathema- 
tics and science, and the last may subsequently result in 
separate departments of chemistry and physics. On the arts 
side design has been greatly stimulated by the needs, for 
example, of the textile and printing industries as at Leicester 
Regional College of Art. 

Mention has been made of the impact of modem science on 
the textile industries, but the effects have been much wider 
than that. Indeed, both the character and distribution of 
industry have greatly changed in consequence. The first con- 
sequence has ^en to free industry from a particular location, 
determined by one particular factor or natural resources such 
as water and coal, which the distribution of electric ^wer has 
recently made possible in the siting of light industnes. Fac- 
tories could thus be nearer to ports and markets rather than 
to sources of supply and power and this was a major factor 
in the drift of industry from the north and especially into the 
industrial belt around London. The same considerations have 
made both poaajj^ and desirable the creation of large manu- 
facturing and mding estates such as TrafTord Park, Man- 
chester, and the Slough Industries and Trading Estate. 

The same increas^ flexibility has made it possible to 
re-invigorate ‘depressed areas’ afflicted with the problems of 
declining industries. For example we may note the Welsh 
Trading Estates which began in 1986 as a result of the Special 
Areas (Development and Improvement) Act of 1084. These 
have had roMreussions on die work of technical colleges in 
intricate an JBr-reaching ways indicative of the complex rela- 
tionships of work, college, home and travelling in which they 
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nonnaUy fiinction. Thl^ Orst estate at Treforest is near to the 
Glamorgan Technical College and dose links have been made 
between the firms on the estate and the college. But owing 
to the distances which employee^ have to travel in this area, 
other colleges also provide training for students working on 
the estate; for example, the Rhondda Technical Institute has 
a substantial number of Trading Estate apprentices in attend- 
ance. Regionally the Cardiff College of Technology and 
Commerce is also affected and, for example,'discussions are in 
progress about providing facilities regionally for plastics firms. 
The Bridgend and Wrexham Trading Estates are served by 
the colleges in those towns, but the Hirwaun Estate is an 
isolated one with the result that apprentices are trained in 
colleges near their homes, as at Merthyr, Neath and Rhondda. 

That these repercussions are inseparable from the essentially 
modem scientific industries which have contributed mOst to 
these estates will be seen from a brief list of their products: 
‘medicinal products, glassware, optical equipment, radio and 
television sets, electric light bulbs and fiuorescent fittings, pre- 
cision tools and fire extinguishers, dental and surgical instru- 
ments, clothing, furniture, typewriter ribbons and carbon 
paper, chemicals, musical instruments, aircraft controls and 
components, paint and varnish, electrical switchgear and 
vacuum flasks, rubber products, clocks and watches, plastics, 
cclancse, nylon, washing machines, air and sea rescue appar- 
atus, steel fabrication and light engineering industries of many 
kinds’ [2]. Very comparable lists could be given for other 
such estates elsewhere in Great Britain, and the high degree 
of similarity is made possible only by the application of 
modem science and technology. 

The consequences on the work of technical institutions of 
these far-reaching changes have been profound. Most notable 
of all has been the increase in the number and range of scien- 
tific subjects taught in them. This is because chemistry, 
physics and mathematics are fundamental ip any real under- 
standing of technological processes and developments. No 
major college can hope to have successful technological depart- 
ments, such as engineering, without equally importafit scien- 
tific departments (whether they are acknowledged to be so or 
not). But this alignment of technology and science^ is 
important at all levek which explains the very wide provision 
of science in technical institutions. 

In Techniea ami CivUuatUm, Lewis Mumfotd^ follows 
Professor Patrick Geddes in defining overlapping and 
inter-penetrating but neverthdess quite distinct phases ot 
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development of the machine civilisation [8]. He distinguishes 
three such phases: 

the eoteehnie as the dawn of mddem technics, the wind* 
wood-and-water phase 

the paleoteehnic phase which is a coal-iron complex, and 

the neotechnie phase which is an electricity-and-alloy complex. 

Lewis Mumford fixes the eoteehnie phase broadly as from 
the year 1000 to about 1750 , the paleoteehnic phase succeed- 
ing it and lasting until about 1900 , when the neotechnic is 
clearly discernible. Every student of technical education is 
recommended to see how Lewis Mumford develops his fascin- 
ating thesis; here we can only accept it and to it add one 
further pha^ which was emphasised by Charles S. Munson 
on the occasion of his being presented with the Society of 
Chemical Industry’s Medal for 1958 [ 4 ]. This is the Chemical 
Age, or the Physico-chcmitechnic phase. Each phase has 
b^n shorter thim its predecessor with an increasingly rapid 
succession; this last began about 1989 and even now is usher- 
ing in the Atomic Age which may prove to Occupy but micro- 
seconds of man’s history in bringing about his destruction, or 
compel him to be human and refound his whole civilisation on 
an amplitude of energy. We may then exemplify the succes- 
sive phases briefly in tabular form: 

TABLE 6 

PnASSS OF TcCUNOLOOICAL DKVr.IX>PMENT 


Eoieck$9ii€ 

PaUoUchnte 

NeoUchnte 

PhymanJumitechnie 

Walcfpower 

Steam/ooal power 

Electric power 

Atomic energy 
Electionics 

Wood Ore 

Coal and gas Ores 

Electric file 

Atomic energy? 

Wood 

lion and steel 

Aluminium and 
light alloys 

High temperatun — 
stress alloys 

Cart 

Railway (steam) 

Motor car and 
aeroplane 

Jet plane 

Quill pen 

Steel ^pen 

Fountain pen 
(plastic) 

Dietalihg machine (dec- 
tromagnetic) 

Speaking tube 

Telephone and 

Radio 

Tdevisophone? 


morse 



Portrait 

Photograph 

Cinema 

Television^ ielechionie 

Woven wool 

Spun ooUon 

Rayon 

Nylon, teiylene, oflon. 


cte. 

We may therefore expect the work of tedinical institutions 
to foUow the general line of development pictured here and 
the scientifi^ontent to increase aeOOrdinffly. The science 
courses havmPecome as essential to evaft education as to the 
technological because of the nature of the new materials and 
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processes characteristic of tiiis physioCHihemitechnic phase 
(Chapter XIV). 

Initial geographic advantages at a focal point of connmuni* 
cation through valley and hill passes can become the basis of 
very large developments especially with later discoveries of 
natural resources. These in turn lead to an emphasis on trans* 
port, which makes new developments possible. Not the least 
important cumulative effect is the gathering together of a 
lively forward-looking community which seeks further develop- 
ments still. Many examples could be given of this cumulative 
historical interaction ba^ on intergeographical advantages, 
but Derby is a case in point. For these reasons Derby 
became a market town in the Middle Ages, with an increasing 
emphasis on trade (e.g. in pottery and silk) and transport, 
especially with the development of natural resoureps in the 
Derbyshire/Nottinghamshire coalfields. This led to Derby 
becoming a railway town and to the cstablis'^cnt of assoc^ 
ated engineering workshops. Thb in turn attracted other 
engineering industries requiring diverse raw materials from 
many places and iride dispersal of their products. The most 
notable development was the establishment there of the 
famous firm of Rolls Royce Ltd., about 1905, because land 
was cheap, transport good and there was a supply of trained 
engineers. Engineering is tlius a major department of the 
Derby Technical College as a direct consequence of all these 
cumulative developments in the city and region. 

The cumulative effect is shown airo in the establishment of 
s|)ecial markets and, with them, of special trades and the 
necessity to provide for them. Thus Barrett Street Technical 
College, Oxford Street, London W.I., which is the central 
college in London for training for the dress industry, writh 
courses also in tailoring, furriery and hairdressing, and the 
Shoreditch College for the Garment Trades, are appropriate 
examples. 

Another aspect of this cumulative effect of many factors is 
the population and industrial catchment krea, which sets a 
limit to the potential size of an institution and the diversity 
and level of its work. This may be seen from a perusal of the 
details of the institutions given later in this chapter which is 
one of the reasons for choosing them. Thus the Salisbury 
and South Wiltshire Ccdlege Further Education illustra^ 
an institution in a county town at the centre of an extensive 
but thinly populated area and necessarily woridng through 
several dispersed bmndies. The Workington College 
Further Education is also in an isolated area but is responding 
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to the invigorating challenge of a transformed ‘distressed 
area’. It also illustrates a present trend in a change of title, 
in July, 1954, from that of Cumberland Technic^ College. 
Lancaster and Morecambe College of Further Eklucation has 
arisen frnm the fusion of the Storey Institute, Lancaster, with 
origins going back to a Mechanics Library of 1824 and 
Institute of 1841, with another institute in Morecanbe. It 
thus attempts to meet the growing needs of two quite different 
communities, and will do so increasingly in new buildings on 
a fine open site between the two centres. Two other colleges 
meeting the challenge of the modem world in cities of ancient 
origin are those of Gloucester and Norwich and their influence 
extends well beyond the city walls, as shown in Diagram 8. 

Different again is the Brighton Technical College which is 
particularly interesting in that, for a college in a seaside resort, 
its wprk is surprisingly high in standard and academic in 
charai^er. This can be largely explained by Brighton’s 
special character as a residential town in relation to London, 
and the extent and resources of the large hinterland served by 
the CoUege. At the same time, in the absence of heavy or 
extensive industry it has comparatively few day-release 
students. The Dudley and Staffordshire Technical Allege is 
an example of a college whose work in a heavy industrial area 
cuts across borough and county boundaries. This led to the 
establishment of a Joint Education Committee to act as a 
Governing Body in 1985, and its work has prospered greatly 
since then. Rugby College of Technology and Arts is included 
partly because in its Electrical Engineering Department it 
exemplifies excellent support from industry, and partly 
because of its unique history in part-time day education for 
young workers in industry since the Act in 1918. 

In the largest centres of industry and population the pres- 
sure of work and problems of organisation and diversity of 
origin are apt to produce and maintain separate colleges of 
various kin^ each able to maintain work at a high level. 
Thus in Liverpool there are separate Colleges of Technology, 
Building, Art and Commerce respectively. The last nam^ 
has been chosen to exemplify one aspect of this separation, 
which appears again, for example, in Leeds, and in this case 
the dets^ of the Coll^ of Technology are given below. At 
Leicester there are the CoUege of Technology and Commerce 
and the CoUege of Art, and the latter is chosen to exempUfy a 
Reponal CoU^e of Art. In Cardiff there is a similar differ- 
entiation andS this case the CoUege of Technology and Com- 
merce is the institution sdeeted to exemplify certain general 



lUCIIIIII 


yoinmi 



DIAGRAM 2. RBGIONAL ARRANGEMENTS OF COURSES 

MANCHESTER AND DISTRICT ADVISORY COUNCIL 
FOR FURTHER EDUCATION 

Diagnunmatic map, nprodiioed (tom the CouDcU'e publioatkm AJBmdmt* 
Guide (0 Sngineeriiu MteaRtm in Ike DUlritl m mi mmd MoaohMMr, 19S3~ 
1954. 
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features of the work of large technical ooU^^es and also to bear 
in mind the particular commercial impoitance of Cardiff in 
the iPrincipality. For a similar reaspn the Gla^w and West 
of Scotland Commercial College is included, while the other 
Scottish example is on the technological side, namely the 
Heriot-Watt Technical College, Edinburgh. Both these col* 
leges are Scottish Central Institutions and tiie Heriot-Watt 
College has an affiliation with the neighbouring university 
(Chapter XVI). In England recognition by the University is 
exemplified by the Manchester College of Technology which 
for many years has acted in respect of its major courses as 
the Faculty of Technology of Manchester University, but is 
now in process of becoming a constituent institution of the 
University; the Northampton Polytechnic, London, E.C.l, 
serves as an example of an institution recognised for the 
awar4 of internal d^irees in engineering of London Univer- 
sity (p. 162). The Northampton Polytechnic has also associ- 
ate with it the National College of Horology, the first of 
the National Colleges. Yet another example of university 
affiliation is that of the Sunderland Technical College with 
Durham University, and Cardiff College of Technology and 
Commerce has alim arrangements with the University of 
Wales. 

One major factor, implicit in the growth of large communi- 
> ties and colleges is that of adequate transport facilities. To 
be readily accessible by bus and rail is a potent factor in the 
growth of any college, a factor of great importance in the 
choice of site for new buildings or any entirely new college. 
Not only does this affect a coUege directly but it has a most 
important influence on the integration of any regional scheme 
of technical education. Diagram 2 shows such a remonal 
contributory scheme of engineering education in the North- 
west, and the general problem of flow coincides very closely 
with radiating and interconnecting transport arrangements. 
It is because th^ have a significant part in this scheme, 
which influences^ the character of each, that details have 
been included below of the Stretford Technical CoUege as 
a contributory technical college. Stretford has a large 
volume of work up to Ordinary National Certificate and 
equivalent standard, and its students proceed thereafter to 
Mwchester College of Tedmology and to the Royid T^- 
nic^ College, Salford. This Diaginun 2 has other implications 
which win be^nsidered under Higher Technology in Chapter 
XV, but thalllfober and diversity of coUqies is a charaetenstio 
feature of such a heavy industrialised regimit and is found also 
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in Bimunsfaaiii and district Tiicfe the Bhmuingfaam CoU^ 
of Tcchnclogy is the regional institution, exemplifying a 'high 
concentration of advanced work in many jtechnologies, with 
progressive shedding of courses of Ordin^ National Certifi* 
cate standard and below to contributory colleges. * 

One effect of travelling faculties and the pressure of popula- 
tion is the separation of home and work already mentioned in 
connection with the Welsh Trading Estates. This also results 
in the immense burden of daUy travel in and out of London. 
The would-be student has the choice of studying near his 
work or home, but generaUy prefers the former. He takes 
advantage of better facilities centrally and avoids the hazards 
of travel beforehand, which may make him late for his class 
or prevent his arrival in time to make it worthwhUe attending 
at all. Thus we have the growth of such institutions as the 
City of London College (now in its 108th Session) and the 
Kennington College of Commerce and Law; their work is largely 
conducted through evening classes and is a constant refutation 
of the idea, as there is in other colleges, that a high standard 
of advanced and specialised work cannot be conducted in 
evening classes. Where part-time day arrangements obtain, 
the student’s choice is likely to favour classes near home in 
order to save onerous travelling time. 

In sharp contrast to the many colleges ‘cheek-by-jowl’ in 
the North-west, we have those coUeges which are relatively 
isolated and must serve their area or region in a fuller and less 
differentiated way. Mention has been made of the coUeges 
at Salisbury and Lancaster, but Diagram 8a is the analogous 
diagram for the almost completely isolated Norwich City 
College imd School of Art. The nearest technical coUege to 
Norwich is about thirty miles from the outer limit of its 80% 
catchment area. As an intermediate case Diagram 8b shows 
the work and overlap of catchment areas of a small group of 
colleges at Gloucester, Stroud and Cheltenham. For this group 
of three colleges the concentric rings show an interrelat^ness 
which is completely absent for Norwich. The intersections of 
these circles pin-point the problems and issues of t^onal 
catchment and organisation, the solution of which ate com- 
pletely determined by natural resources, communications (bw 
routes and railways), local initiative in supplying special 
courses, the need to conserve teaching power and special 
equipment The 80% catchment area for Gloucester Tech- 
nical College is the shaded area, that for Stroud and District 
Technical College is the dide d 5 miles radius (that for 
Cheltenham was not available). 
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DIAGRAM 3A. CATCHMENT AREA OF NORWICH CITY COLLEGE 
ANU SCHOOL OF ART 


The greatest pressure of population and diversity of needs is 
shown best in the technical institutions in and around London, 
which of itself makes any selection scarcely more than arbi- 
trary. However, the Polytechnics are represented by two 
alre^y referred ^namely. The Polytechnic, Regent Street, 
London, W.l, ancmie Northampton Polytechnic, Clerkenwell, 
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DIAGRAM 3B. CATCHMENT AREA OF COLLEGES 

London, E.C.l. Both are administered on behalf of the 
Charity Commissioners in accordance with City of London 
Parochial Charities Act of 1888. Their main source of finance 
is from the London County Council and they are known as 
‘aided’ institutions. The divenitr is represented severally by 
the Barrett Street Technical College, the London School of 
Printing and Graphic Arts, and by the Brixton School of 
Building. 

Material, geological, gmmphical and economic factors 
have exercis^ poworM influences over the development of 
technical institutions, but it would be misleading to girt them 
pride of place. They have broadly determinM the geneml 
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make-up of the colleges, but not their quality. This has been 
and remains due, as 'with all human institutions, to the inspira- 
tion of their foimders and the quality, perseverance and of 

those who through the years have striven to make them at 
least equal to the challenge of the times. There are honoured 
names in the history of every institution but it would not be 
invidious to mention the devoted labours of Quintin Hogg as 
the founder of the Regent Street Polytedmip more 
recently, the determined creativeness of Dr. Herbert Schofield, 
C.B.E., in the development of Loughborough College [5], now 
sundered into several institutions of which the College of 
Technology is included here. 

The foregoing are some of the reasons for the selection of 25 
institutions to represent the great ;(pnge and diversity of art, 
commercial and technical education, which is carried out in 
about )590 institutions altogether. This selection, from the 
lists in Appendix, p. 587, may well raise more problems 
than it solves, but clearly some institutions would select 
themselves whoever compiled the list, though ihany alterna- 
tives present themselves when we are considering gpiedium- 
sized and smaller institutions. However, it is hoped that the 
selection made may justify itself as exemplifying the varied 
history and work of technical institutions, and the interplay 
of the many factors enumerated above which have influenced 
their development. 

The following points should be borne in mind concerning the 
details pven of the selieoted colleges; the number of evening 
students do not include part-time day students who also 
attend in the evening; research students are those actively 
engaged on research, e.g. for higher degrees, on D.S.I.R. 
grants, for industrial firms, research associations, etc. ; the post- 
advanced graduate courses do not include those for completion 
of prciessional qualifications, e.g. from Higher National Certifi- 
cate toA.R.I.C.; teaching staff, full-time, includes the Principal 
and Heads of Department; evening teaching staff do not 
include full-time staff undertaking extra duties; departments 
are those recognised as such under the Burnham Technical 
Report, while other sections of work have not that status; 
only the more important high level courses are given under 
Standard and Rimge of Courses; the general statement 
(unavoidably all too brief) is based on a synopsis kindly sub- 
mitted on request by the Principal ooneemM. The figures 
given, as thot^of all the colle^ in Appendix, pp. 587- 
608 are where^ possible, those of the 1952-8 session. Many 
colleges are still expanding, eqiecially those with new 
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buildings, but figures at a giv^ date afford some basis of 
comparison. 

SALISBURY AND SOUTH WILTSHIRB 
COLLEGE OF FURTHER EDUCATION 

Dole Eitabliahed^ Initially 1947. In present form October 1047. 
PrtviouM Name$ the IneHtuHon, Salisbury Evening Institute. 

Salisbury Tedmi^ College. 

Owemanee* Ifaintaioed; Wiltshire Education Committee. 

Studenie. 214 Full-time Senior. nil Junior. 

600 Part-time Bay Release. nil Other Part-time Day. 

1,661 Evening. nil Research. nil Post Advancsed/Graduate 
Courses. 

2,141 Total L^vidual Students. 

Teaching Staff. 22 Full-time. W nil Part-time Day. 67 Evening, 
SedUme of Work. Commerce; Domestic Science; Engiasering; Building 
and Science. 

Standard and Rangfi of Couroee 

Intermediate University and ProfiessionaL General Education. 
General Statement 

During Hs rapid six years* growth of from 800 to more than 2,000 
students, the College has bera confronted not only with the usual 
problems, but also with difficulties arising out of a very extensive 
student catchment area and the provision of facilities for transitory 
Service personnel. 

The scope of the courses available sometimes surprises those who 
think of Salisbury only as a delightfiil Cathedral City, and the centre 
of a predominantly agricultural oommuni|y for the pattern of such 
Courses clearly revi^ tliat the oommunit^wrved is as broadly repre- 
sentative as that of any area generally accepted as ^industrial*. 

Stress is laid upon ttie ciiltivation of character as well as of mind, and 
of a congenial family atmosphere in the College. Besides the ususa 
means of Student Union activities, contacts with jparents and employers, 
visits are arranged to the Residential College at urchfont Manor, and a 
College Service is held each term in Salisbury Cathedral. 

WORKINGTON COLLEGE OF FURTHER EDUCATION 

Date B e tab H eh ed , Initially 1912, In Present form 1946. 

Preoioue Namee of file /fufttufion. Workington County Techoicnl and 
Secondary School. The Cuoobiiiand Taohnioal CoUege. 

Oovemanee. Blaintainad; Comaty CoiOKiL 
Studentt. 27 FuU-tkne Seiiiof. 260 Junior. 

1»127 Part-time Day Release^ nil Research. 

60 Other Part-time Day* 960 Evening, 
nil Post Advanoe/GradiUie Courses. 

2^ Total Individoal Students. 

Teaehiag Skiff. 90 FOU-thne. 10 Parl^tima Day* 62 Bmdiig. 
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Departmenis. Engineering; Mlniilg; Secondaiy Technical. 

Other SeeHone of Work. BuDding; Commerce; Women^a Crafts. 

Standard and Range of Courses 

Higher National Certificate in Mechanical Engineering, Electrical 
Engineering and Metallurgy. City and Guilds* Final level in Bifilding 
and Elngineering subjects. Mining Courses to Undermanagerr 
standard. Surveyors* Courses to Chartered Surveyors* standard. 

General Statement 

The College serves West Cumberland, one of four areas scheduled as 
'Special Ar^*. 

In 1012, technical education was organised through the County Techni- 
cal and Secondary School, under a Secondary School Btorimnntrr and in 
1045 the two Institutions were separated. During 104o, the Cumberland 
Technical College (now known by above title), came into existence, under 
its own Princi]]^. At that time, some 1,400 students attended mainly 
evening classes. Advanced work waa4|xtremely limited. 

Sub^Umtial additions have since b^n made to laboratories, work- 
shops asid other specialised teaching space, and in 1052 part-time day 
clas^ accounted for more than half the total enrolment, with a much 
greater volume of advanced work. To-day, the picture is of a dis- 
tressed area transformed, with expansion in all directions and a feeling 
of achievement and promise, in which the College with its further 
education facilities is playing its part. 


HATFIELD TECHNICAL COLLEGE 
DaU Established. 1052. 

Governance. Maintained; Hertfordshire County Council. 

Students. 112 Full-time Senior. nil Junior. 

1,045 Part-time Day Retiogc. nil Research. 

17 Other Part-time Day. 864 Evening. 

18 Post Advance/Graduate Courses. 

2,056 Total Individual Students. 

Teaching Staff. 54 FuU-tiinc. 5 Part-time Day. Ill Evening. 
Departments. Tecbnical and Design Engineering; Works and Produc- 
tioilt Engineering; Building; C^mmeroe; Sodal and Professional 
Studies; Science. 

Standard and Range of Courses 

Higher National Diploma in Engineering. Higher National Certifi- 
cates in Aeronautical, Mechanical, Electrical and Production Engineer- 
ing. Associate FeUowship Royal Aeronautical Society. Post Graduate 
Training in Aeronautical Engineering; London University B.Sc. (Gen.). 
Social Studies Diploma. Institute 5l Bankers, Banking Diploma. 

General Statement 

The Cdlege is a new institution serving a catchment area of approxi- 
mately ten miles radius in Mid Herts, Induding St. Albans, Welwyn 
Garden City, and Barnet, etc. It is housed in a new building, 

notable lor its 4Mictive oonten^ioiary architeetnre, on a site of 90 
aerra which indudMiunpklBcihtiesfbrs|mt and athletio^ Thera is an 
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ezMptianaUy well eqalwed lUige end hall, ttaff and atndent aimimm 
and woridng rooms and specialised aeronautics laboratories. There 
has been ra^ growth sinoe September, 1952, and over 180 empk>yers 
send students. 

Regional status in Aeronautical Enaintering has already been granted 
by the London and Home Countlea and East An^ian Advisory 
Councils. 

A unique feature is the four-term year in which each term is eleven 
weeks with a week’s interval and holidayB» except for August, corres- 
ponding to industrial holidays. Each teacher is off duty for one term 
in four, part of which he devotes to an approved activity — industrial 
experience, research, etc. A serious attempt to integrate the humani- 
ties with technology is being made and all students spend some time in 
the Social Studies Department. There are specud advanced short 
courses in aeronautics and management. 

LANCASTER AND MORECAMBE 
COLLEGE OF FURTHER EDUCATION 

DaU Ettablished. Initially 1824. In present form 1050. 

Prevunu Namei of the IntHhUion. 1824. Mechanics and Apprentices 

Library, 

1841. Mechanics Institute. 

1800. C. of E. Instruction Society. 
1886. Storey Institute. 

Qaoemanee. Maintained; Lancashire County Education Committee. 
Studenie. 00 Full-time Senior. 100 Junior. 

608 Part-time Day Release. nil Research. 

145 Other Part-time Day. 1,702 Evening, 
mi Post Advanced/Graduate Courses. 

2,810 Total Individual Students. 

Teaching Stqff. 24 Full-time. 14 Part-time Day. 104 Evening. 
DepartmeniM^ Chemistry; Engineering. 

Other SeetUme of Work, BuUding; Commerce; GenerBl^%ducatioD; 
Domcatic and Catering. 

Standard and Range ef (kmceee 

A.R.I.C. (part-time). Higher National Certificate in Chemistigr ond 
in Electrical Engineering. Ordinary National Certificate in Me c h a nic al 
Engineering in Building Courses for City and Guilds E x a m i n ations. 
FuU-time Secretarial Course. 

General StatenmU 

The College hM devdMMd flrain of eariiert MadiMta' Ina^ 
Uite. toto • widely*bMed rwHjjp of Futlier Education, wWd» 1 . tlw 
natnnl foous tm «U ftutlMr emeution woik in it. aien. It * 
population of about 190,000 in a oatehment ana of aoma M n^ w 

SOmilaa. AoU aa a oentn lor aoeietiea and leotuiea. 04. Ite 

land Chwnioal Soeiete (Pnaidant; Sir RcAwrt Robinaon, OJI«, F,RR,) 
whkh attneta too t unia it inte m a t l cm al npute, Fhat lAaw of bow 

iHilldInti bmvlit into uaa In SaptaaBbar. ItW. and tba 

on an open alto of iO aanat aril ooat batoraen MOMQO-^ifWKOOO. 
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RUGBY COLLBGE OF TBCHNOXX>GY AND ARTS 

DaU EMMtked* Initially 1020. Inipraent ib^ 1087, 

ProfiouM Namei of the InotUuHon. Mechanics Instititte (before 1000), 

Technical and Art School (c, 1080). 

Qofoemance, Maintained; Warwickshire Education Conunittee, 

iSSfudmlt. 18 Full-time Senior, 50 Boys and 50 Girls, Junior. 

1,044 Part-time Day Release. ; 157 Other Part-time Day. 

1,800 Evening. 8 Research fbr M.Sc., etc. 

115 Post Advanced/Post Graduate Courses. 

8,444 Total Individual Students., 

Teaching Stqff. 51 Full-time. 12 Part-time 120 Evening. 

DepartmenU. Electrical Engineering; Mechanical Engineering; Pure 
Sdenoe and Afetalluigy; Commerce and General Education; Building; 
Art; Housecraft. 

(Hhet Sections of Work^ Day Continuation School (Boys and Girls). 
Youth Emplo 3 mient Service for the Rugby Area is operated from the 
College; the F^dpal acts as Youth Employment Officer. 


Standard and Rangjt of Courses 

B.Sc. (Eng.), H.N.C. Electrica] and Mechanical and Production. 
B.SC. (G^.). B.S. (Special) Physics, Chemistry. Associate Royal 
Institute of , Chemistry. H.N.C. Chemistry. Above approved for 
higher technology grant under Circular 255 (pp. 471, 607). 


General Statement 

The College has developed from ‘Mechanics Institute* classes in the 
nineteenth century — through a period of progressive expansion since 
the beginning of the present century. Up to 1029 borrowed premises 
were s^ in use, but the increasing demand for technical education by 
the rqiidjjL expanding local indSitties compelled the expansion of 
further edimion in the town, so that the Local Authority prepared a 
building scheme which, by the oompletions of instalments In 1987, 1041 
and 1952 has resulted in the present dignilled modem building standing 
fsf six acres of playing fields and containing well-equipped classrooms, 
laboratories, workshops and lecture rooms. 

The development of the College has been achieved with the closest 
oo-operarion with industnr, which is made evident in the provision 
for the daytime release of apprentices for college attendances, in the 
generous gifts of equ^^nMapI tlrtDii(riiottt the whole period of coUaboia* 
tion, as well as in the dose and Mendly dsf to day contact of educa- 
tional and Industrial mUwitS, 

The College has mafiitalned sinot 1920 the only compulsory Day 
Continuation School in the United Kingdom, file attendance at 
College of all yoiuig persons betw een fifteen and sixteen years of age 
for one woridng day eaeh week is a statutoiy provision which is peouliar 
to Ru|d^. The fadfit ies for general edueatton provided in m Day 
Coptinnat to n S|hool, together with the almost imlveisil ideaee of 
wpientioes ti||uildiiig and eogliieerliig, provide opportunitiee fbr 
mimh art and tedmokijgloel ednomon wh^ 
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CITY OF GLOUCESTER TECHNICAL COLLEGE 

Dak BkabiishadU ’'Initially 1578. In present form 1047. 

PreoUmi Names of the InshUulion. The Science School. 

The Technical SchooL 

Oovemance, Maintained; City of Gloucester Education Committee* 
Studenk, 71 Full-time Senior. nil Junior. 

1,191 Part-time Day Release. 

118 Other Part-time Dav. 1,881 Evening. 1 Researdh. 

187 Post Advanced/Graduate Courses. 

2,6226 Total Individual Students. 

Teaching Staff* 41 Full-time. 12 Part-time Day. 122 Evening. 
Departmente* fUkkbe; Commerce; Mechanical En^eering; Electrical 
Engineering; Building. 

Other Sections of Work. Domestic Science. 

Standard and Range of Courses 

A.R.I.C. (full-time and part-time). Higher National Certificates in 
Mechanical Engineering, Electrical Engineering and Chemistry. 
B.Sc. (Gen.) London University External (part-time). Post Advano^ 
Courses in chemistry, metalluigy, electri<^ engineering. Courses for 
City and Guilds Examinations. General education and non-vocational 
subjects. 

Oeneral Statement 

The Students* Union is very active with usual range of clubs, dramatic 
performances and fortnightly dances in the College Hall, making a close 
knit College community with the staff taking an active part in the social 
life. There is an Annual Cathedral Service and the Senior Canon acts 
as an honorary lecturer in giving series of lectures to full-time students. 
Foreign Elxchange visits for students are arranged with educational 
institutions on the Continent. The College Refectory is run as a separate 
unit under the Principal's control and the profits are devoted to many 
worthwhile activities, e.g. sending lecturers to visit other colleges and 
worics, entertaining visitors, etc. 


THE NORWICH CITY COLLEGE AND ART SCHOOL 

Dak EstahHshed. Initially 1901. In present form 1985. 

Previous Names of the Institution. Municipal Tecshnical Institute. 

Norwich Technical College. 
Technical College and School of Art, 
Norwich* 

Qovemance. Maintained; Governing Body composed of the 24 members 
of Norwich Education Committee ai^ 4 representatives of the 
Norfolk Education Committee. 

Students. 867 Full-time Senior. 829 Junior. 

2,614 Part-time Day Rddtse* 

458 Other Part-time Day. 8,225 Evening. nil Researeh. 
nil Post Advanoe/Graduate Courses. 

5,998 Total Individual Students^ 


0 
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TtodhtiV 87 FuU^tiiiie, 29 Part-time Day. 191 Evening. 
Apoiifiiettif. Engineering; Science; Comroeroe and Languages; Build- 
ing; Art; Cateri^ and Domestic Science; BUot am) 61^ 

OQut SeOUma of Work. Printing. 

Skmdard and Rang^ €f 

B.Sc. (Eng.). B.Sc. A.RI.C. Hi^ier National Certificate (Bfddilin*> 
leal and ffleetrical Engineering, Building). National DI|>loma in 
Design. 

Oenerdl Statement 

Daring the period 1901 to 1985 the College incoipotated the 
Mechanics* Institute, the School of Art, evening cinssee in science and 
art, the Norfolk and Norwich Schoed of Cookery, anS finally the Literary 
and Commercial Institute. 

Between 1949 and 1958 a new building was erected and in this about 
three-qumters of the work of the College, which liad rapuHy expanded 
since 194^ is conducted, the remainder being in tlie old establishment. 

As a result of its geograpliical situation the College attracts students 
from an area within a 25 miles radius of the dty, about one-third of 
them being out-county. The population density in tills {Mcdominantiy 
agricultural area is quite low and this means that advanced nlnssce 
have to be conducted with relatively small numbers. The College, in 
naturaUy serves as a focal point for more advanced studies over 
arrideareain East Anglia. 


DUDLEY AND STAFFORDSWRE TECHNICAL COLLEGE 

Bate EetabHehed. Initially 1862. In preaent form 1985. 

Preokme Namee of the InetUuHon. Du^y Mechanka* Institute. 

Dudley Technical College. 

Gocentonce. Aided: Joint Education Committee (Dudley and Stafford- 
shire Local Education Authorities). 

Siudente. 51 Full-time Senior. 297 Junior. 

1,204 Part-time Day Release. 224 Other Part-time Day, 

8,067 Evening. nil Reaearch. 

86 Poet Advaoced/Giaduate Coursea* 

4379 Total Individual SUidenta. 

Teaching Staff. 46 Full-time, 14 ParUtime Day. 192 Evening. 
Departmente. Mechanical EtiMneeriug; Electrieal Bnghieerinff; Civil 
and Stnictuial Engiiieeriim; ProduoUon Engineering and Engineering 
Trades; Commercial and General Bdueation; Women^i Department; 
Art; Building. 

outer Seetiom ef Work. AduH Education; Physioal TmMiig; CMhtaig 
Trades. 

SUmdard and ^ Cmereee 

Higher Natto^ Hatifleate, avil, Bleetrioal, Meehanleal and PlVH 
duction SniAraeflbi Nation OeddmflMi^ 

Cetttfioa^Mffi^ Oommeioe, WtaBuigy. ftuiw ti o m J 9mwlltkt^ 
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OenmdSiatemeni 

The Cottege« as at present constituted* began In a new buUdlng* a iliit 
instalment of a laigerpioject* in 1985* with 840 students in alL It was 
recognised that new premises would attract increased numbers of 
stucknts and it was assumed* too optimistically in the opinion of many* 
that in these improved oonditioos numbers would be doubled* In 
fact* by 1980 the total numbers had reached 2*100 and in 1958 were 
about 5*000* 

Probably the most interesting jfeature of this Coliege is the way in 
which local authorities* boundaiieijmay be broken down in technical 
education. Recognising the need to consider the area as a whole the 
Authorities mainly concerned— Dudley County Borough and Stafford- 
shire Countv— set up a Joint Committee* to be responsible tor the 
building and running of a technical oolle« to serve the area. Reqpon- 
sibiUty for capital costs is shared equally between the sponsoring bodies. 
So far as running eosts are concerned the esEpenditure temainmg after 
contributions have been received in respect of extrardistrict students* 
ift shared between the two providing Authorities in proportion to their 
use of the College. In Isct* Dudley* in whose area the College is 
situated* supplica about 81 % of the students (p. 490). 

The building Itself is very pleasantly situated in sylvan surroundings 
and yet not more than five minutes* walk from the centre of Dudley* 
The site is about 5| acres in extent. In addition to the Arst and inatn 
instalment opened in 1985, three sets of extensions have been 
and provision is made for four additional phases on the present site. 


BRIGHTON TECHNICAL COLLEGE 


Dale EtUUdiMhed. Initially 1897. In present form 1807. 

PreviouM Name oj ifuHnUwn. No change. 

Govemance. Maintained; Brighton (County Borough) Local Education 
AuUiority with block grants from East and West Sussex Local 
Education Authorities. 

Studtfile. 862 Pun-time Senior. nil Junior. 

514 I’nit-Ume Day Relesse. 222 Other IHui-time Day. 

2,506 Evening. 8 Research. 

68 Post Advanced/Graduate Counea. 

4*175 Total Individual Students. 

Teaching SU^, 95 FuU-Ume. 84 Part-time Day. 148 Evening. 

MathemaUel; Physios; Chemistry; Biology; Pharmacy; 
Mechanical Engliieering; Eleetrioal Engineering; Ciim Engineering 
and Building; Aits and Social Studies; Economtes and Comnwm; 
Domestic Studies; Caleilllg. 

Other SteHom ef Work. Bakety. 


avid Jtatge qf CbMiism 
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Crafts). B,Sc. Economics; B.A. General and Honours (EngUsh, French, 
Ubrarianship (A.L.A.). 

Part^me: HJ^.C. Civil Engineering, Mechanical Engineering, Elee- 
trical Engineering, Production Engineering, Buildingi Diploma in 
Public Administration; Institute of Bankers, etc. 

General Statement 

Situated at the centre of communications of the geographical county 
of Sussex, the College serves as a ‘Regional College of Further Educa- 
tion’ for this area. A system of contributory coUeges exists and is in 
process of farther development. 

The absence of cuiy University College in this part of the country 
had undoubtedly conduced to the remarkable development of fhU-time 
courses vrhich constitute the most prominent feature of the work of the 
College. Since the establishment, thirty years ago, of courses leading 
to External Degrees of the University of London 797 such degrees have 
been gained, while a very large number of other students have attained 
the professional and technological qualifications to which reference has 
been made above. 

For ceHain full-time courses, notably in Civil, Structural and Electrical 
Engineering (in which the College Diplomas are recognised for exemp- 
tion purposes by the I.C.E. and I.Struct.E. and I.E.E.), in Mechanic^ 
and Electrical Engineering, in Pharmacy (for the statutory qualifications 
ill^which the CoUege is one of the approved institutions), in Librarianship 
and in Catering, students are drawn from all parts of the country and 
from overseas. Certain advanced courses are recognised for increased 
grant under Circular 255 (pp. 471, 607). 


LEICESTER COLLEGE OF ART 
Date Established, 1890. 

Preoious Names of the Institution, School of Arts and Crafts. College 
of Arts and Crafts. 

Governance, Sub-Committee of the Ldoester Education Committee. 
Students, 290 Full-time Senior. nil Junior. 

714 Part-time Day Release. 26 Other Part-time Day. 

1,889 Evening. nil Research, 
nil Post Advanced/Graduate Courses. 

2,085 Total Individual Students. 

Teaching SUtff, 49 Full-time. 24 Part-time Day. 85 Evening. 
Departments, Architecture; Building; Industrial Design; Printing; 

Dress Design; Drawing and Painti^; Teacher Training. 

Offier Sections of Work, Furniture; Metalwork and Silversmithing; 
Sculpture and Pottery; Painting and Decorating; Corsetry. 

Standard and Range of Courses 

Art Teacher’s Diploma. Final Associateship of the Royal Insfthte 
of British Architects. Ordinary National Ceitiftcate and Hi^er 
National Certificate in Building. Intennediate Royal Institute of 
Chartered Survein in Quantities and Building. Intetmediate Auc- 
tioneers and Sur^oFS. General Building Course for L.1.03. Build- 
ing Forenwiship Course. National Di^kuna in Design thiee-year 
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Special Counes, two-year Special, and Main and Additional. City and 
Guildfl of London Institute Examinations in many subjects. 

General Statement 

It will be noted that the College has possibly one of the widest 
ranges of courses in the country, in textiles and shoe design in co-opera- 
tion with the College of Technology. 

The College of Art lias given a in design, educationally, dvically 
and industr^y, and was largely responsible for the high stimdard of 
lettering on the fa 9 ade 8 in the city. The College has Imn responsible 
for the design of much of the publicity for the city, and for the many 
departments of the Corporation, e.g., ^ectricity, Transport and PoUoe. 

From industry, enquiries are m^e almost every day with reference 
to some aspect of desi^ and students who have left the various depart- 
ments of the College find posts not only in the city, but are so^ht 
nationally, particularly in printing, typography design, commercial art, 
dress design, corsetry design, shoe design, as well as fiimituie, and 
interior decoration. 

The College of Art, with its staff, was associated with the design of 
many of the passenger amenities for British Overseas Airways Corpora- 
tion, and its insignia, and for advising many of the larger industries, 
e.g. for mural decorations for works canteens. Architects have asked for 
co-operation in sculpture and decoration for schools. 

There are hostel facilities, refectories, playing fields, gymnasia and 
students are admitted firom all parts of England and firom abroad. 


LIVERPOOL COLLEGE OF COMMERCE 

Date Established. Initially 1924. In present form 1931. 

Previous Names of the Institution. Liverpool School of Commerce. 
Governance. Maintained; Liverpool Education Authority. 

Students. 160 Full-time Senior. nil Junior. 

554 Part-time Day Release. 117 Other Part-time Day. 

8,108 Evening. nil Research, 
nil Post Advanoed/Graduate Courses. 

8,984 Total Individual Students. 

Teaching Staff. 28 Full-time. 10 Part-time Day. 188 Evening. 

Departments. Commerce and Administration; Professional Studies; 
Languages. 

Other Sections of Work. None. 

Standard and Range of Courses 

University of London External Degrees: B.A., B.Com., B.Sc. 
(Econ.) LL.B. University Dlploto in Public Administration, and in 
Soda! Studies. Associate Bfembership/Associateship of professional 
institutions: Institute of Bankers; Chartered Institute of Secretaries; 
Institute of Chartesed Accountants; Society of Incorporated Accountants 
and Auditors; Association of Certified and Corporate Accountants; 
Institute of Transport; Royal Institute of Chartered Surveyors; Auc- 
tioneers* Institute; Library Association; Final Diploma in M^pgament 
Studies; Diidoma in Munich Administration. 
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Qmufal Stakmml 

. The foiegoing courses ore run in dose collaboration with the respec- 
tive profesdond associations or institutions. Many languages are 
taught to a high standard, e.g. French, German, Spanish, Italian, Rus- 
sian, Danish, Dutch, Norwegian, Swedish, Portuguese and Irish Gaelic 
as well as in Engli^ for foreigners. There are flourishing l an g uage 
Circles in French, German, itedian and Spanish, the last named pub- 
lishing El Clarin^ a periodical of high reputation. 

The present premises were opened in 1081 and an extension was 
added in 1052 to meet the expansion in work from an average enrolment 
of 1,850 students in pre-war days to nearly 4,000 to-day. 


LEEDS COLLEGE OF TECHNOLOGY 

DaU Established, Initially 1824. In present form 1087. 

Previous Names of the Institution. Leeds Mechanics Institute (1824-68). 

Leeds School of Science (1808-06). 
Leeds Technical School (1800-1027). 
Leeds Technical College (1927-87). 
(xooemance. Maintained; Leeds Education Committee. 

Students. 227 Full-time Senior. nil Junior. 

2,750 Part-time Day Release. 80 Other Part-time Day. 

8,066 Evening. nil Research. 

27 Post Advanced/Graduate Courses. 

6,122 Total Individual Students. 

Teaching Staff. 75 Full-time. 11 Part-time Day. 867 Evening. 
Departments. Mechanical Engineering; Building; Electrical Engineer- 
* ing and Physics; Chemistry and Biology; Mathematics; Food Tech- 
nology; Printing and Photography; Clothing Technology. 

Other Sections of Work. None. 

Standard and Range of Courses 

London University Degrees (External): B.Sc. Special Chemistry. 
B.Sc. (Eng.). B.Sc. (Gen.). A.R.I.C. Higher National Diploma in 
Building. Higher Nation^ Diploma (Sandwich) in Mechanical and 
£lectri<^ Engineering respectively. College Diploma courses in Print- 
ing, Dress Design and Garment Construction. General Clothing Tech- 
nology. Hotel Catering. National Diploma Course in Bakery. Higher 
and Post Higher National Certiheate courses in Mechanical Engineer- 
ing, Electrical Engineering, Building and Chemistry. Various special 
post graduate courses are offered each year. 

General Statement 

The College functions on a regional basis, nearly one-tbird of its 
students ag^ding from a wide area outside the City. Joint Courses 
are arrangla with the separate Colleges of Art and of Commerce. The 
total student population of the three institutions is over 12,000. 

The College is recognised as a gauge-testing centre by the National 
Physical LaboratOTv. It is also affiliated to University of Leeds for 
the B.Com. deM|e in which Printing Tecfettology, taken in the College, 
may be offerenb a fwindpal subj^ ill Hie final dagm examination* 
At present the educational activities ^ Hie College are perftmned In a 
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number of buildings* some remote tern the main blodc* but work is 
atitBdy in progress on the erection of the first phase of the new building, 
situated in the centre of the City. 


CARDIFF COLLEGE OF TECHNOLOGY AND COMMERCE 

Date Established. Initially 1865. In present forfn 1016. 

Previous Names of the IristibutUm. 1865. Cardiff Science and Art 

School. ^ 

1890. Carmff Technical SchooL 
1016. Cardiff Technical College. 
1950. Cardiff CoUege of Technology 
an(^ Commerce. 

Qovemanee. Maintained; Cardiff Local Education Authority. 

Students. 1,025 Full-time Senior. 81 Junior. 

1,282 Part-time Day Release. 28 Other Part-time Day. 

4,480 Evening. nil Research. 

80 Post Advanoed/Graduate Courses. 

6,876 Total Individual Students. 

Teaching Staff. 96 Full-time. 28 Part-time Day. 212 Evening. 

Departments. Architecture; Bakery and Catering; Building; Chemistry; 
Commerce; Engineering; English and Adult Studies; Mathematics; 
Navigation; Pharmacy; Physics and Electrical Engineering. 

Other Sections of Work. Biology; Domestic Arts; Ophthalmic Optics. 
Standard and Range of Courses 

University of London: B.Sc. (Eng.) and LL.B. B.Sc. (Spec. Chem.). 
B.So. (Gen.). University of Wales: B.Arch. and B.Pharm. A.R.I.C., 
A.R.I.B.A., A.lnst.P. Commercial professional Institutions; Account- 
ancy, Secretaries, Industrial Admini^ration. Ordinary and/or Higher 
National Diplomas in Bakery, Building, Mechanical Engineering. 
Higher National Certificates in Buildmg, Chemistry, Commerce, 
Electncal and Mechanical Engineering, Physics. Diplomas in Public 
Administration. Ministry of Transport Certificates in Engineering and 
Navigation. Pharmaceutical Chemistry. 

General Statement 

The only College of Technology in Wales, it draws its students fkom 
a wide area and 75% of the full-time students cmne from outside Cardiff 
— from other parts of Wales, England and overseas. For subjects sudi 
as architecture, navigation, optics and pharmacy it provides the only 
full-time Final courses in tbit Prine^Ndi^. The degrees in arehiteoture 
and pharmacy are the internal degrees of the University of Wales, the 
College having been recc^sniaed by the University for thiit 'Wk since 
1987. Certain advanced ooiiraes are recognised for hicreased graiit 
under Circular 255 (pp. 471, 607). 

Recognised for many years as the centre Ibr advanced ftiU-time 
work in Wales, this petition is being further developed by the removal 
of all Junior part-tiiiie wmk (to 8.8 level) to a new liptior 
whilst the last of the junior schools ^ids in 1954. 
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SCOTTISH COLLEGE OF COMMERCE, GLASGOW 
Dak EsUMished, Initially 1845. In ^present form 1088. 

GLASGOW AND WEST OF SCOTLAND 
COMBfERCIAL COLLEGE 

Previous Names of ike InsHtuHon. Glasgow Commercial College. 

Glasgow Athenaeum Commercial 
College. 

Governance. Central; Ig^irect Grant. 

Students. 670 Full-time Senior. nil Junior. 

126 Part-time Day Release. nil Other Part-time Day. 

8,022 Evening. 2 Research, 
nil Post Advanoed/Graduate Courses. 

8,829 Total Individual Students. 

Teaching Staff. 48 Full-time. 8 Part-time Day. 162 Evening. 
Departments. Business Administration; Accountancy; Professional 
Sti^dies; Modem Languages; Secretarial Science. 

Other Sections of Work. "'^Scottish School of Librarianship. Scottish 
Hotel School, Ross Hall, Glasgow, S.W.2. 

Standard and Range of Courses 

Full-time Diploma Courses (Three-Year) and Associateship Courses 
(Four- Year). (Recognised in Scottish Education Department as 
equivalent to a Pass (Three-Year) or Honours (Four- Year) of a Univer- 
sity.) London University External B.A. and B.Sc.(Econ.) Degree 
Courses. Professional Courses (Full-time and Part-time) in Account- 
ancy, Company Secretarial Work, Banking, Transport, Insurance, 
Sht^ng, Exporting, etc. 

General Statement 

The College functions as the Regional Commercial College for Glasgow 
and the West of Scotland and 60% of its students normally reside out- 
side the City. For some of its courses, for the Scottish School of 
Librarianship and the Scottish Hotel School students come from all 
parts of Scotland and from abroad. There is dose collaboration with 
industry and also with the Royal Technical College, Glasgow, as in the 
one-year Personnel Management Course. 


HERIOT-WATT COLLEGE, EDINBURGH 


Date Established. Initially 1821. In present form 1028. 

Previous Names of the InetUuHon. 1881. School of Arts. 

1852* Watt Institution and 
Bdhibuigh School of Arts. 
Goverrumee. 1885-1027. George BetlOt^s Trust. 

1028 to date — Central Grant. 


Students. 420 Fhll-time Senior. lA Junior. 

406 Part-time Day Release. Mt Dtber Part-time Day. 

2,802 Evenly. 4 Research. I Poft Advanoed/Graduate Course. 
4,041 Total IndfrMnal Students. 

Teaching Steff. 57 Full-time. 18 Part-tfane Day. 150 Evening. 
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Departmental Mechanical BnglneeTingi Electrical EhiginC^g; Civil 
Bni^eeriiig; Mining Engineerina; Chemirtiy; Beewing aad Induitrial 
Fermentation; Pharmacy; Phym; Mathematict; BuUdhig; Printing. 
Other Seetume of Work» Optics (in Physics Department); Gas Manu- 
fiEMsture; Management Studies; Commerce (Evening Classes only). 

Standard and Range ofCowteei 

Internal B.Sc. Degrees of Edinburgh University and External 
Degrees of London University: Chemistry, Physte, Mathematics, 
Botany, Zoology, Engineering, Mining. A.R.I.C. Higher National Cer- 
tificates in M^ihanic^ Engineering, Electrical EngtoeeriM, Building, 
Chemistry. The College Assodateships in Mechanical Engineering, 
Electrical Engineering, Civil Engineering, Mining Engineering, Apidled 
Chemistry and Brewhig are recognised by the lespc^ve Profesfl&nal 
Institutions as exempthig from their Associate Membership Examina- 
tions. Courses are held for commercial professional institution exam- 
inations. 

Oeneral Statement 

The College functions as a regional institution and is a recognised 
central institution (p. 606). Certain courses are recognised by the 
University of Edinbu^h for the award of internal degrees, and the 
College collaborates with the Edinburgh College of Art in a complete 
scheme for the training of architects. 

In 1986 the College took over the work of the Royal Public Dispen- 
sary, School of Phannacy (Duncan’s) and this Department, housed In a 
new building and very ^equately Quipped, attracts students from a 
wide area, including the North of England, seeking professional 
qualifications. 

Completion of the Third and Final Section of the College Extension 
Scheme, commenced in 1988 and held up during the war and difficult 
post-war periods, is expected in 1956. The cost is estimated at 
£850,000. This building, when completed, will provide an assembly 
hall, a range of laboratories for chemi<^ engineering, chemistry, 
physics, building, new drawing offices and lecture theatres. A new 
ChfUT in Chemic^ Engineering has really been established. 


THE TECHNICAL COLLEGE, SUNDERLAND 

Date Eetahliehed. Initially 1901. In present form September, 1958. 
Previous Names of the InstUutum. No change. 

Governance. Maintained; Sunderland Local Education Authority. 
Students. 554 FuU-time Senior. nil Junior. 

892 Part-time Day Release. 88 Other Part-time Day. 

2,211 Evening. I Research, 
nil Post Advanoed/Graduate Courses* 

8,668 Total Individual Students. 

Teaching SUtff. 70 Full-time. 28 Pari^-time Day. 241 Evening. 
Departments. Medianjegland Chi! Engineering; Eleetrical Bpgineer- 
ing; Mining; BuildingrPharmacy; Chemistry and Bioldgy; Pnyrica; 
Mathematics and Mechanics; Naval Anshitecture; Commetoe; 
Housecrafts. 

Other SeeRansqf Work. None* 
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SUmdardand Range Cour^eg 

B.Sc. Dqgtee Counes in Applied Sdenoe, Pure Sdenoe and Pharmacy. 
Higher National Di]^ma Courses in BuUding, Blectrioid Engineering 
and Mechanical Engineering. College Diploma in Naval Architecture. 
Course for A.R.LC. Pharmaceutical Chemists* Diploma. Higher 
National Certificate Courses in Building, Engineering, Biining, Naval 
Architecture and Applied Physios. 

Qeneral Statemeni 

The Sunderland Technical Cdlltge was opened in 1001 to provide 
higher education in such sdenoes as have application in building, 
engineering, mining and shipbuilding. To achieve this object diploma 
courses, run on the ^sandwich* system — six months in college and six 
months in industry, over a period of four years — were commenced in 
1908. 

In 1080 the College was afiBliated to the University of Durham in the 
Schools of Engineering so that students can now proceed through a 
three-year course of instruction for the internal degree of Durham 
University. Certain advanced courses are recognised for increased 
grant under Circular 255 (pp. 471, 607). 

The College has an active Students' Union which provides for a wide 
range of social and sporting interests. 


MANCHESTER MUNICIPAL COLLEGE OF TECHNOLOGY 

Date EstabliehedL Initially 1824. In present form 1018. 

Predous Nameg of ihe ItuHtuHon, 1824. Manchester Mechanics Insti- 
tute. 

1888. Manchester Technical School. 
1002. Manchester School of 
Technology. 

Choemanee, Maintained; Manchester L.E.A., but also in respect of 
courses as Faculty of Technology of the University of Manchester 
(established 1905) receives direct grant from Umversities Grants 
Committee. For impending changes see below. 

Studente. Full-time Senior. 670 University. 226 Vocational. 
806 TotaL nil Junior, 894 Part-time Day Release. 

468 Other Part-time Day. 4,745 Evening. 

152 Research (included in 806 above). 

1,107 Post Advanoed/Graduate Courses. 

6,088 Total Individual Students. 

Teaching Stqff. 178 Full-time. 684 Part-time. 

Departments, Mechanical Engineering; Electrical Engineering; Muni- 
cipal Engineering; Applied Chemistry; Textile Industries; Buildi^; 
Applied Physics; Mathematics; Industrial Administration; Printing 
and Photographic Technology; Textile Chemistry. 

Other Sections of Work. Bakery; Applied 

Standard and Range of Courses 

The University Courses lead to the Univerdty of Manchester degrees 
of PhJ)., M.Si^||^, B.Sc.Tech., to the University Certificate in 
Technolo^, UidlHrity Diploma in Chemical Engineering, University 
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Certifloate in liidiurtxlal Xdmldlstratloo. Foil-time Nim-Univienlty 
CouTset to Higher National Diplomas and FXeA* and Part-time Couraes 
to the Assodateship of the College and Hig^r National Certifioates. 

General Stalemmt 

For long the premier regional technical college in the North-'West of 
England, the college has now become an institution of national rank. 
This is shown by its students coming from all over the British Isto and 
from many countries overseas, and also by the large proporUoii of 
research which is conducted in its laboratories and workshops. Its 
national status as a university institution is to be assiued by a new 
corporate governing body with finance mainly derived through the 
University Grants ComnuHtee, while its underpaduate students uHDS 
continue to gain Manchester University degrees under its new status as 
an independent college within the University. A very large extension 
costing over £2,000,000 is nearing completion and when available in 
1 056 will more than double the size of the College. Much non^univeisity 
work is being transferred to other colleges and big developments on 
university hnes are planned in chemical engineering, textile chemistry, 
industrial biochemirtry, printing technology and in varying d^pees in 
all other major departments. 


BIRMINGHAM COLLEGE OF TECHNOLOGY 

Date Eetabliahed. Initially 1805. In present form 1047. 

Prevtaue Ncmtes of the InetUuHon. Birmingham Municipal Technical 

School. 

Birmingham Central Technical 
College. 

Governance. Maintained; Birmingham Local Education Authority. 
Governing Body of 20 members; 5 Local Education Authority 
members, 15 representative of education, industry, professional and 
trade associations and the university. 

Students. 458 Full-time Senior. nil Junior. 

4,458 Part-time Day Release. nil Other Part-time Day. 

8,124 Evening. 0 Research. 

510 Post Advanoed/Graduate Courses. 

8,648 Total Individual Students. 

Teaching Staff. 157 Full-time. 84 Part-time Day. 800 Evening. 
Departments. Physics and Mathematics; Mechanical and Production 
Engineering; Electrical Engineering; Building and Civil Engineering; 
Metallurgy; Chemistry (Plastics Technology, Paint Technology and 
Gas Engineering); Industrial Administration; Pharmacy and Biology; 
Bakery and Catering; Domestic Science. 

Standard and Range of Courses 

The College Assodateshto (A.C.T.Birm.) is awarded in 19 branches of 
Science and Technology«j|||te courses extod to a minimum of one year 
post-Higher National 0d^l|mte. London University External Dqpee 
Courses (B.Sc.) cover 8 branches of Sdenoe and Trohnology. Higher 
National Diploma Courses in Engineering and Buildiu. Hipier 
National Certificate Courses in 11 brandieB m Science agd i Vwhtioi y# 
Courses for professiooal qualifications in various branches of Esgtoeaiinf 
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Sdenoe, in Phannacy and Ophthalmic Optica. Four^year Sandwich 
Couraea are now being offered in Mechanical Engineering, Electrical 
Engineering and Production Engineerii^^; Couraea for Ffnal Certiflcatea 
of the City and Guilds of London Institute in 84 branches of study. 
Courses in Blanagement Studies for all levels of responsibility and the 
College awards its own certificates and diploma in industrial 
AdmkiistrEtion. Certain advanced courses are recognised for increased 
grant under Circular 255 (pp. 471, 607). 

fieneral StatemerU 

The college functions as a regional CoUege of Technology and since 
1948 it has been transferring S.l and S.2 claraes to contributory colleges, 
of which there are now four in Birmingham. Arrangements are now 
being made to shed S.8 classes but, at the same time, a limited intake of 
Bele<Sed students with special G.C.E. entry qualifications are being 
admitted direct to part-time day five-year courses in mechanical, 
production and electrical engineering leading to the Assodateship of the 
College and any other appropriate academic and professional award. 
Four-year sandwich courses for selected apprentices began in session 
195 ^ 5 .* 

Research work on about 80 projects is being actively conducted. 
Some 80 members of the teaching staff and nine research assistants are 
engaged in this work. Research contracts have been placed by Govern- 
ment Departments and Industry. The college has thirteen Advisory 
Committees. 

The new college, costing about £2,000,000, which is being built in 
sections, will have the first section ready for occupation in the near 
future. 


STRETFORD TECHNICAL COLLEGE 

Date EttdblUhed. InitiaUy 1899. In present form 1989. 

Jpreviaus Name of the ImUtution. Old Trafford Technical Institute. 
Governance. Maintained; 'Excepted* Division of Lancashire. 

Studente. 45 Full-time Senior. 290 Junior. 

1,475 Part-time Day Release. 80 Other Part-time Day. 

1,290 Evening. nil Research, 
nil Post Advanced/Graduate Courses. 

8,180 Total Individual Students. 

Teaching Stcff. 85 Full-time. 10 Part-time Day. 75 Evening, 
Departmente, Mechanical Engineering; Electrical Engineering. 

Other Sections of Work. Science; Trades; Commerce; Domestic. 

Standard and Rang^ of Courses 

Ordinary National Certificate in Mechanical Engineering, Electrical 
Engineering, Chemistry, Commerce, C. and G. Final and Post C. and G. 
Courses in engineering trades. 

General StatemerU 

Stretford is situated in a highly industrialised area, for the greater 
part of Trafford Park lies within the Borough. The CoUege groi^ has 
naturally been jyociated with the industrial development of the 
locality and En^Pkring and Science Courses predominate. The College 
building, directly opposite to the Old Trafford Cricket Ground, was 
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completed in 1989 and has an assembly hall, gymnasium, library, refect- 
ory and adjacent playing field. Over 150 Ordinary National Certificate 
awards are gained ""annually, including about 65 each in mechanical 
and electrical engineering and over 4(0 in chemistry, and students 
usually proceed to the Royal Technical College, Salford, for advanced 
courses. Great attention is devoted to the development of Trades* 
Courses and there are over 650 students in the^ courses. Post 
City and Guilds Courses have been introduced in production and 
automobile engineering and gas supply. 


THE POLYTECHNIC, REGENT STREET, LONDON, W.l 

Date Eetabliahed, Initially 1868. In present form 1882. 

Previous Names of the Institution. The Polytechnic Young Men's 

Christian Institute. 

Governance, Administered on behalf of the Charity Commissioners by 
a Governing Body appointed and acting in accoi^ancie with schemes 
made under the City of London Parochial Charities Act, 1888. The 
Polytechnic is financially aided by the London County Council, the 
City Parochial Foundation and private donation. 

Students. 1,722 Full-time Senior. nil Junior. 

494 Part-time Day Release. 

601 Other Part-time Day. 10,876 Evening. 

2 Full-time 1 „ , 

5 Part-time )**«“«*• 

188 Post Advanced/Graduate Courses. 

Members. 5,052 Social and Athletic Clubs. 

18,440 Total Individual Students. 

Teaching Staff. 155 Full-time. 72 Part-time Day. 486 Evening. 
Departments. Architecture; Surveying and Building; Commerce; Art; 
Chemistry and Biology; Mathematics and Physics; Languages; 
Domestic Science; Management Studies; Photography; Preliminary 
Professional; Physical Education (men); Physical Education (women). 
Other Sections of Work. Journalism; Motor Body Engineering. « 

Standard and Range of Courses 

London University Degrees (External) (General and Special) in 
Biology; Chemistry; Economics; Engineering; Mathematics and 
Physics. Final Professional Examinations in Accountancy; Architec- 
ture; Building; Cost and Works Accountancy; Export; Industrial 
Administration; Photography; Public Administration; Sales Manage- 
ment; Secretarial Prance; Surveying; Town Planning. Teachers* 
Diplomas and Certificates in DomesUc Subjects. Higher National 
Diplomas and Certificates in Building, Design, Engineering (Civil, 
Electrical and Mechanical) and Management Studies. 

General Statement 

The Polytechnic is distinguished from most other institutions for 
further education in making provision for both stiulents and members* 
The latter can Join its many athlerio, social and spiritual activities with- 
out the obligation of acad^o studies. The atUetic dubs are particu- 
larly strong and figure largely in international and natloiial lecoidi. 
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The spiritual activities, fonnii^ the basis on which the work of The 
Polytechnio was founM by Quintin Hogg, have contiiiued to the 
present day* 

On the academic side The Polytechnio*occupies a prominent place in 
the regional arrangements for London and the Home Counties. By 
reason of its location and past record it has become a centre for the 
conduct of advanced day and evening classes and in recent years most 
of its enft courses have given place to professional courses at high level. 
Certain advanced courses are recognShed for increased grant under 
Cifcular 256 (pp. 471, 607). 


NORTHAMPTON POLYTECHNIC. LONDON, E.C.1 


DaU EMbliahed, Initially 1801 (opened 1806). In present form 1008. 

PreiHoua Names of the Institution. Northampton Institute, being one 
of tluee forming the Tity Polytechnic’ (dissolved 1007). 

Gaoemance. Administered on behalf of the Charity Commissioners by 
a (governing Body appointed and acting in accordance with schemes 
made under the City of London Parochial Charities Act, 1888. The 
Polytechnic is financially aided by the London County Council, the 
City Parochial Foundation and private donation. Independent 
Governing Body of 20 plus Marquess of Northampton. 

Students. 888 Full-time Senior, nil Junior. 

1,709 Part-time Day Release. 28 Other Part-time Day. 

Evening. 1 Research. 

0^ Post Advanced/Graduate Courses. 

155 Short Special Day Courses. 

^Includes 997 at Post Advanced Courses. 

5^814 Total Individual Students. 

Teaching Staff. 100 Full*time. 6 Part-time Day. 200 Evening. 

Departments. Civil and Blechanical Engineering; Electrical Engineer- 
ing; Bfathematics; Applied Physics; Applied Ctemistry; Ophthalmic 
O^cs. 

OQier Sedions of Work. Production Engineering; Instrument Engineer- 
ing; Watdi and Clock Repair Woric. 


Standard and Range of Courses 

London B.Sc. (Engineering) Internal Degree. National Cer- 

tificates in Mechanic^, Electrical, Civil, Production, Aeronautical and 
Instrument Engineering, Applied Chemistry, Applied Physics. Pio- 
fessionid Optical examinations (F.S.M.C., F.B.O.A., F.A.D.O.). Final 
Oty and Guilds Examinations in twelve distinct courses; Eni^eering, 
Telecommunications, Applied Chemistry, etc. Examinations of British 
Hoiologica] Iiutitiite and Institution of Municipal Engineers. 

Oenerat Statement 


The Polytechnic Iput the status of an Institution of the University of 
London with Recognised Teachers. The fulltime Engineering course 
kadi to PdytechnicD^loma and Internal Diglie and indudes vacation 
works period. Certain advanced courses sm recognised for increased 
grant under Otelar 255 (pp. 471, 607). 

The OphthsBfc^ Optics course lesuk to Dtotaua and professional quali* 
ilcatioiis, in which the enrolment exceeds m other centiee altcgetber. 
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The Polyteehnie aoecmmiodates KatkMie] Cottege of Hokdk»^ and 
Instnuiient Technology, IneUtute of Bfetal Fmiiliiiig Ibura^ In 
Chemistry Department, 1925. Buildiiige founded 1894, extended 
1909, 1989, 1942, 1949 and 1952-5. Amenities include library, refectory 
(400), great hall (organ), swimming bdth, playing fields (fourteen acres), 
tennis courts. 

Northampton Polytechnic is one of nine London Polytechnics 
founded Tor the social, recreative and educational benefit of m poorer 
classes*. While an early document suggests The institute should ^ a 
happy species of club for men and women students^ its scheme of 
instruction covered art, science, technology, manual training, domestic 
economy, commerce, languages, law, medicine, music, athletics and 
excursions. With the passing years the social and recreational activities 
have diminished and the original wide scope of instruction has nanowed, 
leaving mainly engineering together with chemistry, physios, mathe* 
matics, horology and ophthalmio optics. During the same period the 
catchment area has altered from the immediate Finsbury neighbour- 
hood to that of a regional college of the Greater London ^^ea. 


BARRETT STREET TECHNICAL COLLEGE, 

OXFORD STREET, LONDON, W.l 

Date Established^ Initially 1915. In present form 1949, 

Previous Name of the InstUuHon. Barrett Street Trade School fer GirlSf 

Barrett Street Tedmical Institute* 
Governance, Maintained; London County Council. 

Students, 515 Full-time Senior. nil Junior. 

121 Part-time Day Release. nil Ottair ParUtime Day, 

1,568 Evening. nil Research, 
nil Post Advanoed/Graduate Courses. 

1,797 Total Individual Students. 

Teaching Staff, 42 FuU-time. 18 Part-time Day. 88 Evening. 

Departments. Dressmaking; Hairdressing; Design (induding Ifillineiy, 
Artificial Flower-Maldng); Academic. 

Other Sections of Work, Tailoring; Embroideiy; Furricfy. 

Standard and Range of Courses 

City and GuUds Full Technological Ceitiflcate In Tailoring. City and 
Guilds Certificate in Hairdressing-^^Vnurse recognised as equivarat of 
full apprentioeship. 

General Statement 

The London County Council opened Barrett Street Trade Sohod in 
1915 to train a small group of 18-year-old girls in a needle-trade or 
hairdressing. By 1928 an extension of the building was qpened, and 
senior dep^ments in dressmakhig, ladies^ tailoring, hairdmssing and 
embroideiy came into being, training junior and semor sUktavts m the 
day and workers feom the industries in the evening. Since the 1945 
Act, the Beoemdary School has ceased to exist, of fMfeiw 

and ladies’ and men’s hairdressing and tallorliig have beea tvinuMtea 
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from other colleges, and a millineiy department added, in order to con- 
centrate the tra&iing for the clothing and hairdressing trades in the one 
organisation, Barrett Street TechiScal College. The College is now 
housed in four separate buildings. 

The full-time day courses are usually two yean* duration and indyde 
subjects of general education. Few public examinations are held in 
these subjects, but students are prepared for City and Guilds Tailoring 
and Hairdressing examinations; other satisfactory students receive 
a college certificate and students come from all parts of the British Isles 
and from overseas. 


LONDON SCHOOL OP PRINTING AND GRAPHIC ARTS 


Date Established. Initially 1894. In present form 1940. 

Preoiaus Names of the Institution. London School of Printing and 
Kindred Trades. L.C.C. School of Photoengraving and Lithography. 
Qaoemance. Maintained; London County Council. 

Studehts, 265 Full-time Senior. nil junior. 

8,068 Part-time Day Release, nil Other Part-time Day. 

2,988 Evening. nil Research, 
nil Post Advanced/Graduate Courses. 


6,266 Total Individual Student!* 


I 


Ttsming Staff. 90 Full-time. 45 Part-time Day. 166 Evening. 
Departments. Design; Administrative Subjects; Sdence and General 
location;. Photographic Processes; Compodng; Ifrtteipress and 
Foundry; Lithographic Printing; Bookbinding. 


. Standard and Range of Courses 

Ministry of Education: >^tional Diploma in Desi^. Diploma in 
Management Studies. City and Guilds: Full courses in ftmiteen sub- 
jects — up to Full Technological Certificate where available. British 
Federation of Master Printers: Costing and Estimating. School 
Diploma: Full-time course in Printing Tedmology and Management. 


General Statement 

The present school was formed by the amalgamation in 1949 of two 
schools which were started by the industry in 1898 and 1894 and were 
taken over by the London County Council in 1912 and 1922. Out- 
standing features are: Comprehensive whole-time conises in printing 
technology to which students come from all over the world, highly 
developed co-operation with industry for day-release courses, essentially 
practi^ teaching of Commercial Design hecsuse of availability of aU 
methods of printing reproduction and flow of senior students tern all 
technical departments into B.I.M. Course in Management Studies, 
(p. 871). 


LONDON COUNTY COUNCIL BRDCTON SCHOOL OF BUILDING 

Date Established. 1904. In present form 1928. 

Previous Nan^of the InsHtuHon. L.C.C. School of Building. 

The word bbccton was inserted when L.C.C. Hammersmith School of 
Building was established in 1988. 
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Choemance. Maintained; Governing Body appointed by L.C.C. and 
representing all sections of the building i^ustiy and associated 
professions. 

Students, 261 Full-time Senior. 868 Junior. 

1,047 Part-time Day Release. Other Part-time Day. 

1,980 Evening, nil Research. 

nil Post Advanoed/Post Graduate Courses. 

8,681 Total Individual Students. 

Teaching Staff. 80 Full-time. 86 Part-time Day. 216 Evening. 

Departments, Building and Structural Engineering; Aiehitectuie and 
Surveying; Building Trades; Art; Second^ Technical SchooL 

Standard and Range of Courses 

Higher National Diploma (Building), Higher National Certiflcate 
(Building and Civil Engineering). National Diploma of Design. 
A.LO.B., A.M.I.C.E., A.M.LStruct.E., A.R.I.BAl., A.R.I.C.S., A.I.B.D. 
Full range of building craft courses including Post-Final City and Guilds 
Courses in building subjects. Managerial and Foremanship studies 
related to building. Spedal Post-advanced courses of technical studies. 

Qeneral Staiemenlt 

This College vUia the prototype for monotechnics concerned with 
building and by 1914 was well known for its advanced evening studies 
and its Junior Technical School. Organisation and development of Hs 
courses of study have kept pace with corresponding changes in technical 
education as a whole and the College now provides a fiill range of courses 
related to building and the ai»ociated professions. Although the 
Junior School is stUl within the College, it is expected to be separated 
in new premises in 1956. 

Since 1946 new developments have induded management and fore- 
manship studies related to building, special courses dealing with new 
constructional techniques, sandwich courses with entry at G.C.E. 
Advanced level and application of the combined resources of a mono- 
technic to building research. Certain advanced building and structural 
engineering courses are recognised for increased grant under Circuliw 
266 (pp. 471, 607). 

LOUGHBOROUGH COLLEGE OF TECHNOLOGY 
Date Established, Initially 1909. In present form Ist September, 1962. 

Previous Names of the Institution, Loughborough Technical Institute. 

Loughborou^ Technical CoU^. 
Loughborough College. 

Governance, Direct Grant. Governing Body appointed by Minister 
and includes some L.E.A. representatives. 

Students, 768 Full-time Senior. nil Junior, 
nil Part-time Day Release, nil Other Part-time Day. 
nil Evening, nil Research. 

20 Post Advanoed/Graduate Courses. Summer Chemical Engineering 
Course). 

788 Total Individual Students. 

Teaching Staff. 85 Full-time. 2 Part-time Day. n& Bvenlng. 
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D^arlmeiUt. Hechaiiical ttnd Civil EngiiieeTing; JSkocMad Bogbieei^ 

mg; Science and Chemical Engineering; Automobile and Aeronautical 

Engineering; Works Department. 

Other SecHmu qf Work. None. 

Standard and UangB of Cowrma 

Foui^year courses with entry standard of General Certificate of 
Education, advanced level in mathematics, physics and chemistry, are 
held in mechanical, civil, electrical, automobile, aeronautical and 
chemical engineering, and industrial c^mistry, but provision is made 
for one preliminary year for other suitable 8tu<tents. The College 
Diploma at the Pass and Honours levels is awarded in all undergraduate 
courses, and students who fiilfil London University entrance require* 
ments take the External Degree of that University. A one-year and 
short summer post-graduate courses in chemical engineering, are held 
for graduates in either engineering or chemistry. 

Qeneral Statement 

Altemate weeks are spent in the College workshops and in the lecture 
rooifis and laboratories. The College workshops are organised for pro- 
ductive work, the students being engaged on production whilst under- 
going practic^ training during forty-hour week. The majority of the 
products consist of sp^ally <^igned apparatus for use in universities 
and colleges, but sub-contracting work is accepted ftom industrial 
concerns. 

More than 95% of the students are accommodated in halls of residence 
or registered lod^gs. (At present there is hostel accommodation for 
290 students but this capacity is being increased.) 

The playing fields extend over more than 120 acres. There are out- 
door and indoor swimming pools and gymnasia providing indoor 
facilities in tennis, badminton, cricket, basl^ball and similar activities, 
and also facilities for social and similisr clubs and societies. Approxi- 
mately 40% of the students come from Commonwealth or foreign 
countries. The facihties for corporate life are shared wHb the Lough- 
borough Teacher Training Colle« which was formerly part of Lough- 
borough College. 

The work of the College of Technology is being centralised in a newly 
erected building situated on the playing fields, near to the two largest 
hostels, and further additional buildings will be erected later. 
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CHAPTER ni 


GENERAL WORKING ARRANGEMENTS 
AND COURSES (MOSTLY FULL-TIME) 

Fbou the local and national scene we now turn to look inwards 
and consider the courses and general working arrangements of 
the institutions themselves. A more detail^ account of each 
kind of course, craft and technology will be found in the later 
specialist chapters: here the purpose is to present the way in 
which courses are arranged, the factors which determine 
their success, something of their content and standards, 
something too of the problems which have to be faced in the 
task of welding what might be merely a great agglomeration 
of diverse groups into a living educationtd institution. 

If we visit a college at various times of the day we shall 
encounter a large and varied group of students surging 
through the doors, coming with a surprising eagerness and air 
of purpose — surprising, that is, cons^ering what is said so 
often to the detnment of this generation, but not surprising 
when one reflects that by far the greater part are attending 
their courses voluntarily. At the beginning of the morning, 
usually about 9 a.m. we may meet senior full-time students 
ranging in age from 16 to 21 years or more, together with part- 
time day students from industry, of botli sexes and from a 
wide variety of occupations. There may also be, especially 
in the smaller college, pupils in school uniform attending 
junior art departments, secondary technical schools having 
engineering, building, commerce, domestic science courses 
and, often a little later— about 9.80 a.m.— and in some cases 
no less characteristically garbed, the senior students of the 
school of art. In the aft^oOn the diversity may be further 
increased by more part-time students with one or two half- 
day’s release from industry instead of the usual one full day; 
there may come nuuried women attending various courses 
related to the home or taking part in leisure activities while 
their children are at school, nom time to time may be met 
those attending advisory committee meetings and even a 
governors’ meetiu m titu for the practice m meeting else- 
where (as in the ^wn BUI or Education Ottoe) fortunaMy 
appears to be dediidng. Extra pressure on tire aU-too-limited 
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ear parking facilities may also indicate a regional conference 
•of some professional, industrial or commercial organisation 
for its own purposes in this convenient centre, an act of 
hospitality on the part of the coUege almost certain to bear 
firuit in increased co-operation later in some form or another. 
And it is not only a question of convenience, for sometimes it 
is an advantage to meet on neutral ground. The prospectuses 
of the colleges provide numerous examples of learned and 
other societies meeting in them, some in the afternoon but 
mostly in the evening and at we^-ends, for few colleges work 
only a five-day week. 

Though perhaps most of the day students leave at the end 
of the afternoon, usually between 4.80-5 p.m., many stay on 
for teatime and evening classes and are to be seen in the col- 
lege refectory or canteen. Here too will come many more 
dveyct from work for a brief break and some light refreshment 
before attending evening classes. Part-time day students 
will be staying on for an associated evening class on the gener- 
ally accepted basis of ‘one day plus one evening’, but it is not 
always feasible or necessary to arrange the claira on the same 
night, so various groups of such students attending on different 
days may meet together in this way. There will be full-time 
students and, more exceptionally, part-time students staying 
on for meetings of their societies. Teatime classes are 
arranged partly for lack of accommodation at normal times 
and pwtly to meet the travelling difficulties of students with 
far to travel afterwards. Such classes are a particular 
problem of regional colleges with students travelling 20 miles 
or more each way to attend advanced courses. As a solution 
they make but a doubtful virtue of necessity and other alter- 
natives ought to be sought. In some cases full-time students 
stay on for evening work because the necessary conditions 
and equipment cannot reasonably be expected at home for 
home work and private study. Thus many students of art 
and architecture stay on to work in the studios uid drawing 
offices as such facilities are not available at home: every influ- 
ence should therefore be brought to bear to encourage societies 
and similar activities in the tea interval. 

In the great majority of institutions evening classes prepon- 
derate over the rest of the work and the press of students 
coming into college between 6-6.80 p.m. is often most impres- 
sive and indeed exhilarating to see. They will |»obably be 
noticeably including very many beyond the age of 

full-time aMreven part-time day courses, many taking 
re&esher and even post-graduate courses, many studying 
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foremaiuhip and high levd management. Many others take 
adult education courses and participate in leisure activities 
(drama, music and the arts) and meetings of societies. 'Ihe 
main age groupings are given in* Table 7 [1]. 

TABLE 7 

AnaIyais of Age Geovfa in Coubaba 
(EngUmd and Wales 1952-8) 


(i) Major EstabUshments of Puither Education 
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76,777 
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81,876 
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Individual colleges will differ considerably from the general 
picture as shown in Diagram 4a, and a regional college may 
expect to have a higher age grouping than one of its contri- 
butory colleges or a local technical college. This will be a 
potent factor in determining the character of an institution 
and the educational methods used in its work. 

There are thus three main sections of work, full-time, part- 
time day and evening, which go to determine the character of 
the institution, but the relative volume of work in each, and 
the consequent balance of effect, will vary from one institution 
to another. This may be illustrated by typical work profiles 
of different types of college as in Diagram 4b. 

These work profiles of actual colleges are only broadly illus- 
trative, for the work of technical institutions is neither con- 
stant nor static for long periods. It changes markedly firom 
day to day, both in volume and character. Moreover such a 
representation of work in teriTis of student-hours gives us a 
ready comparison of the relative number of students attend- 
ing the various types of courses. For example, the College 
of Further Eklucation represented has about 80 senior and 90 
junior full-time ftudents; about 800 part-time day students of 
whom some 560 are day-release students from industry; utith 
about 2,280 students attending in the evenings. Full-time 
courses remain much the same from week to^ week but the 
pstrt-time day load changes each day. A diflbrent release 
takes place from all the varied industries each day, tithw tat 
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a iffaole day or a half*day, or in some cas^ for final courses 
for an additional half-day or even two baK-days. Again it is 
virtually impossible to secure release from some industries on 
certain days, e.g. no part-time day bakery classes are arranged 
on Fridays. The day release is also affected by the age struc* 
ture of the firms and especially the number of apprentices at 
the same or different stages of training. Industry can hardly 
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DIAGRAM 4B, WORK PROFILES OF COLLEGES 
FoU-tlme day, Part-time day and Evening Couises 


be expected to release all oA one day for the benefit of the 
college and its own maximnin inoonvenience. The load must 
be spead and it u unUke^ to be spread evenly, but investiga- 
tion of a numbtt ot ooUeges shows no diso^ble patten, 
probably because the colleges are foil to capacity. Similarly, 
thou|^ there Is an uneven distribution of enrohnenta fo evn- 
ing oouises on the five nij^ts Mondw to Friday, tfiMM is 
agafo no dburiy dhoemiUe pattern. Theie three aeoibte «f 
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c(^ege work, full-time day, part-time day and evening 
courses, interact as three interpenetrating phases, as repre- 
sented in Diagram 5. 

Diagram 5 is intended only to convey in the broadest 
terms what might be the relative volumes of work in a college 
and their impact on one another. Area (A) represents the 
undoubted impact of part-time day courses upon the full-time 
ones, which shows its^ in demands for specialist accommoda- 
tion and staff. Where enough of these are available, there is 



DIAGRAMS. INTERRELATION OF FULL-TIME 
DAY, PART-TIME DAY AND EVENING COURSES 
The area wKhin the curve UOV represents fuU*tiiiie day 
courses; WOX represents part-time day courses; YQZ repre- 
sents evening courses. The shaded areas represent the actual 
or potential interaction between these three phaaes of ooDege 
work. 

no conflict of interest, but only differing requirements which 
have to be met. When these conditimu do not obtain the 
problems are acute and, generally speaking, the temptation 
is to shed part-time courses in favour of full-time ones or, at 
least, not to expand the part-time courses preferentially. It 
is much easier to arrange for a single fuU-tiiM group through- 
out the week than four or five s^atate sections of day- 
release courses. 

There is the balance of interest of (say) 20 ftdl-time students 
per annum as against 80-100 part-time students employed in 
industry, and for a three-year full-time course this means that 
some 55-00 mllldents would exclude about 250 part-time 
students. In terms of the greatest good of the greatest 
number presumably the p^time students should ba 
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favoured and that not least in terms of working efficiency ^ 
industry. Viewed as long term policy on ^e ultimate effect# 
in industry the output of 20 lOll'time students per animin 
may have a much greater value and this because of the invest^ 
ment of their broadly based and more scientific educati<m< 
On the other hand, the college must gamer good ability where 
it can and this it can hardly do effectively if it cuts off its 
roots in industry, namely, the part-time day release courses. 
This contention applies particularly to recmitment to sand- 
wich courses, but the problem cannot be solved without 
adequate and suitable accommodation and the regional 
organisation of courses between major and local colleges. 

Area B and Area C of Diagram 5 imply the interrelation of 
day-time and evening courses and this again is greatly influ- 
enced by total demands on accommodation. If these are 
great there is frequently a conflict of interest, for example, the 
necessary curtailment of classes and especially of work in 
studios and drawing offices because of tea-time classes and 
early evening classes. Another effect, not always readily dis- 
cernible but serious in the long run, is that the cleaning and 
maintenance of rooms and equipment is greatly hindered if 
not sometimes entirely neglected. Areas A, B and C are sub- 
ject to fluctuation from day to day and represent varying 
peak loads on accommodation, teaching staff, use of r^ectory, 
etc., which are not readily apparent from the simple enumoa- 
tion of enrolments in a college. A central room timetable/ 
schedule, preferably under the sole control of a senior member 
of staff, is vitally necessary to minimise difficulties at these 
intcr-phases, especially with overcrowding. 

Not only does this three-phase diagram alter from day to 
day but it, and also Diagram 4, alters from term to term. 
Sandwich courses have varying periods of industrial experi- 
ence interwoven with study in college, but the most genual 
pattern is six months from September to March in college and 
then the students return to industry (p. 86). The work profile 
will thus alter markedly from April or May onwards. Part- 
time day courses are of varying length, generally totalling 
some 280 hours in the year, and are usually determined by the 
requirements of approved courses, e.g. for National Certi- 
ficates. The end of the course is usually determined by 
examinations, but this is not always so, when the port- 
examination period is apt to have teaching problems of its 
own. Most part-time day courses are completed the end 
of June, but evening dasses generally finish earlm^-dft late 
April or May. A trickle of pi^essicnal classes may continue 
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ffith September-Oetober examinations beckoning gloomily 
' throughout the summer to the tmfortunate few, and l^ete 
may be summer *8h(ni>courses' 'in special techniques and 
tec^ologies. As this load declines and if ovorall staffing 
permits, there will be renewed impetus to research and other 
work done for industry, at least in the major colleges. There 
is always a danger in providing a diagram as too much may 
be read into it, especially on a quantitative basis, but Diagram 
6 is an attempt to picture the varying load of work and arrange* 
ments in a major college. 

Of the general factors the primary one is relation to need and 
with it goes the problem of recruitment. The two are not the 
same; ^e need may be explicit or unrealised but even if it is 
fully acknowledged and an appropriate course has been 
drafted, the problem of securing a proper ];ecruitment remains. 
Providing for an explicit need is a relatively simple matter 
though certain proc^ures are wise. An exploratory confer- 
ence of interest^ parties should be called together to range 
over the problems involved, both from the industrial and col- 
lege aspect, and a satisfactory working arrangement devised. 
This may be done through the College Advisory Committee as 
a whole, or through a sub-committee or an ad hoe panel 
drafted for the specific job (Chapter V). Neither side should 
adopt a bargaining attitude but should co-operate in clarify- 
ing the problem and providing a practicable solution. There 
is sometimes a tendency to regard such innovations as 
definite and complete, when they are mostly experiments the 
conclusion of which cannot be assured or determined in 
advance. Moreover, the experiment, co-operatively under- 
taken, may be the only way of deciding a controversy and may 
justifiably be undertaken for that reason only. Frequently 
the outcome is a surprisingly large enrolment, which may be 
due to a pent-up demand with lower enrolments in subsequent 
years. Initially the latter figure is often most difflciut to 
determine and the exploratory committee and the principal 
should be spared the unhelpful attentions of those who dis- 
pense wisdom by hindsight. When the steady figure is deter- 
mined it nmy fully justify a permanent course or it may 
require a course in parts on an annual cycle, e.g. 1958 Part A; 
1954 Part B; 1955 Part A; or yet again require an intermittent 
course at two or more year intervals untU the demand has 
risen to an efTective level. This applies partieolariy to post- 
advanced at regional level. 

An unexj^Redly la^ enrolment can remit because the 
course has touched off an unrealised need and this may lead 
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to a permanent course with, steadily increasing enrolments. 
Those responsible for the college, must realise that the situa- 
tion is far more often one of supply and demand, not demand 
and supply. There is nothing exceptional in this as it runs 
throughout life: at no early stage were the public demands for 
dnema, radio, television, motor cars, s}rnthetic fabrics, health 
servicesilhigher education, as great as the faith and energy of 
those who originated them. 

The response to supply is often unpredictable even for 
established courses. A college may have the same number of 
part-time students in each of two successive sessions but the 
make-up of courses may show substantial changes, some 
being duplicated or triplicated, some even lapsing altogether. 
For new courses the prospect is more uncertain still, and will 
vary according to their nature, whether they be vocational or 
geheral, educational or leisure activity, whether the students 
be school-leavers or adults. In times of stress and rising fees 
the vocational courses are the last tp suffer, hut none in 
technical education should regard this reduction of other work 
with equanimity. 

Entry standa^s are important and should not be unrelated 
to the potentfal supply of students. Many a course has 
suffered by having its entry conditions set too high or, with 
an esfisMished course, having them raised abruptly because of 
rising demands of content or the final passing-out standards 
to achieved. A hiatus is thus created, for example, 
between the school leaving age from the modem school and 
possible entry into a probationary nurses’ training course; or 
yet again, by a sudden insistence on higher exemption 
standards for National Certificate Courses and thus denying 
entrance to students who formerly profited by the course 
without eOmplying with such standards. 

Nowadays it goes almost without 8iyiDg that the essential 
conditions of success for a vocatkmifeOOUne are that it should 
be clearly defined in purpose, pro gwp ite clearly defined stages 
and lead to an award (certificate or d^oma) which is generally 
accepted in the students’ industry or (Mrofession and if possible 
in the community at large (Chapter VI). The desire, for 
awards has led to an almost bewilderiog variety of eertifldites 
— College Certificates of attendance at shwt courses, and (d 
attainment in longer courses, C(filqj[e Ordinary and Higher 
Diplomas, Or^ary National and Higher NaUonal Certifimtes 
and DipUnrl^Tertifioates of Examinmg Unions and OiplonMS 
of Professional Institutions, not to mentimi Certificates 
of General or Preliminary Education, Advanced G.CJ1,, 
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IntermedUte Degree and FlnaL Degree examinations.' The 
desire and social pressure for professional status, or at least 
aocredited status, is very strong, with resuHixianasingly if not 
acridly depicted by R. Lewis and Angus Maude in their bMk 
Professional Peojfie. In speaking of possible upgrading to 
professional status they note as one condition 

An assortment of letters designate, for attachment to the names of 
those who feel aspiring enough to pay a few guineas subscription 
for them. We may yet see a Bill presented to Parliament for the 
establishment of a British Hairdressing Board, with compulsory 
registration of hairdressing technicians. In fact, many functions 
with only very little more intellectual content do pass themselves 
off as professional. Even so, in the fullness of time may Jno. 
Smith, Chimney Sweep, become John Smith, A.I.D.D. (Associate 
of the Institute of Domestic Decarbonisers) [2]. 

Or yet again, in dealing with qualifications at management 
level: 

Many of the management bodies speak as if their members enjoyed 
professional status already, and point to the wording of the report 
on Education for Management which brackets accountancy and 
engineering with ‘those institutions offering a professional qualifi- 
cation in some aspect of management, e.g. Personnel Managers, 
Sales Managers. . . .’ Few would, however, contend that this 
right to put behind one's name such combinations of letters as 
M.O.M.A., M.S.M.A., M.I.W.M.. or M.I.Ex., carries quite the same 
glow of inward wortli as the right to call oneself )|.LMcch.E., or 
C.A. [«]. 

Nevertheless it is easy to be too superior in these matters, 
and not a few have forgotten the incentives along the route 
by which they laboured to achieve competence and status. 
Many a student has set himself a limit^ object!^ only to 
‘raise his sights' on adueving it. Thus in time, with growing 
satisfaction and rcnewedsindeavours, has come his Ordinary 
Natioiral Certificate aft^three years. Higher NatioiuU Cer* 
tificate after another two» endorsements in the year or two 
following with graduate in the Institution and then 

full professionid status a few years later — a status but 
dinoy apprehended if at all understa^ wbeiUbst he set out. 

Other factors which determine the suootet of courses are 
staSlng, buildings and equipment (Chapters XVIII, XIX), 
and tile only other general tector is deferment from Natitmal 
Service granted to stme students to enable them to eomplete 
tnuning. National Sorvioe is an entirely novel teeter in this 
country, introduced for the first timefn peacetime in IMA-T, 
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'vdiich might well have seriously affected teany of our courses 
if not wrecked tfc^. Ihat this has not happened has been 
due to the wisobhnd imaginative way in wm^ the Ministry 
of Labour has drawn up its regulations and coped with the 
day to day human problems which arise however good the 
regulations may be. Far from being adverse in effect the 
regulations have had good educationtd effects and especially 
in stimulating and consolidating day-release from industry 
(Diagram 9). Some employers have granted day-release to 
retain Suable employees and some employees have been 
brought to realise the value of continued training and study 
both within industry and subsequently in the Services, and 
this has been the Government’s intention [4]. 

Readers are referred to Mr. G. J. Nash’s lucid paper [5] 
for a consideration of the principles and rules affecting 
the deferment of full-time and part-time students, artided 
pupils and others being trained for professional posts, includ- 
ing student engineering apprentices and other apprentices and 
learners. He^s of departments naturally make it their 
close concern to understand and keep up-to-date with the 
rules and with the different procedures so as to advise their 
students accordingly. At least one college, however, has 
found it desirable to designate a full-time member of staff as 
dealing ’with all questions of deferment from National Ser- 
vice’ [6]. Not a few prospectuses carry the warning to 
students thi^ though the college staff will advise them, 
students remain responsible for securing their own deferment. 
Each deferment is of course subject to satisfactory attendance 
and progress being made by the student. 

Full-time courses ranking for deferment may be classified 
as of ’Joint Recruiting Board’ standard or below. The 
former iiKlude d^rce courses and Higher National Diploma 
Courses with implications regarding the standards of the 
latter not generally appreciated Iqprilbe schools or by parents. 
Deferment is safeguarded for the student transferring from a 
part-time course to a full-time or sandwich course and for a 
degree student wishing to gain two years’ industrial experience 
after graduatiMb Siimlarly a ph^cs graduate may hav^wo 
years’ practicanEimining to qudify as an electrical enginm. 
Such flexibility of arrangements and training within the 
overall principles laid down is most desirable. 

Detenaajfdta part-time students, apprentices and artided 
pupils is n^granted to enable thi^ tv sit an examination 
but to pursue a course training for a professional quallflev 
tion, which does not OMrdy imj^y emiHoyment pins damas. 
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Then muit be a subMantial element of tnining in the amiise- 
ments between the employer and employee and fOT this reason 
the Ministry of Labour insist on the employer alloiHng time 
off firom work for study for ei^t houie a week on the average. 
Commercial students attending courses for the National C&- 
tiflcate in Commerce an not deferred and this has been a 
continuing son point with Gie commercial colleges and 
deputments [5a]. The O.N.C. and H.N.C. in Commerce an 
not linked inth the profei 5 ional institutions as in enmeering 
an^ moreover, an still ip their very early stages. If recog- 
nition could be secured enrolments would increase and defer- 
ment probably follow; If deferment is refused enndments an 
small and it is mon difficult to secun recognition. 

All in all, deferment regulations have been well administered 
to the general good of students and industry and incidentally 
of the colleges. The effect has been to raise the genoal age 
range of part-time day students in attendance. 

Befon we consider the full-time, part-time day and evening 
courses mon closely, their nlative proportion and age struc- 
tun should be emphasised. These an shown in Table 8 
which is an expand^ form of Table 1. 

Continued ^ucation is very largely part-time day and 
evening in character, and altogether disproportionately so for 
modem needs. The percentages given in line 28 of Table 8 
an optimistic in that they an based on enrolments and not on 
continued average attendance throughout the session (Table 
18). No people passionately concerned about education 
could long accept the realities of lines 8, 12, 22 and, above all, 
line 24. ■ 

The proportion of young people who cease to have any 
continued ^ucation in organised courses is 29'76% at 15 years, 
89-57% at 16 years, 54-54% for the 17-year-olds aa^8-25% 
for those a^ 18 to 20 (exciting such Vacation and training 
as is given in H.M. Forces)^ Th^ are optimistic figures based 
on actual enwdmenta, not on continued average at t en d an c e, 
which is mudh leas encouraging (Table 18). 

FvU-tims Cmnei 

Thhse are of widdy varying duration and iMhdaids. Some 
are courses of one year or two years in mmeral education, for 
example, for the Gcncnl Certi&mte of Education (6.C.E.) at 
Ordinary and Advanced Levels. Strictly y a kin g these 
Mong to the eeoondnry stage of educate but ttese and 
similar oourses have been part of the vpotk of tedudeal institu- 
tions for many years. In the past nmny students, thioo^ 
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TABLE 8 

Analysis or Aoi Gboups (15 to 80 Years) in Scnool, CoLLioSt 
Byening iMvrmrrE and Uniyersitt [7« 8] 

(Engli^ And Wales* 1958<E) 

Line ^ Aged 15 Aged 18 Aged 17 Aged 18"20Liiie 


1 Total Number in m group 571*000 564,000 558,000 1,688,000 1 

8 Number In Jrall-Ume 8 

Education 


8 School 

168,818 

84.888 

40,786 

18,218 

8 

4 Technical College (Note A) 

8,488 

8.848 

5,158 

8.874 

8,781 

4 

5 Alt CoQege/Schml 

1,420 

1.880 

1,888 

5 

6 University (Estimated) 

— 

— 

— 

85,000 

6 

7 Total in Full-time Education 178,821 

04.887 

47,777 

70.088 

7 

8 Per cent, of Age Group In 






Full-time Education 

80-48% 

18-44% 

«•««% 

4-88% 

8 

8 Per cent, of Age Group FuU- 


^ time in U.SJt. [0] 

88% 

78% 

81% 

21% 

8 

10 Number not in Full-time 






Education 

408,082 

408,133 

510408 

1,867,047 

10 

11 Number in Part-time Day 





Relesse 

574128 

72.684 

«M88 

80,488 

11 

12 Per cent, of age group with 






Day Release 

10-01% 12-87% 11-23% 

4-24% 

12 

18 Per cent. Day Release of 






those not in Full-time 
Education 

14-02% 

18-48% 

12-27% 

4-48% 

18 

14 Number in Evening Classes 





14 

15 Technical 

44,287 

76,888 

78.368 

126.456 

15 

16 Alt 

8,041 

7.888 

7A17 

15,588 

16 

17 Total 

80,808 

m‘886 

80,185 

14r,868 

17 

16 Line 17 figures as per cent. 






of age group 

8-81% 


14*87% 

6*87% 

18 

18 Number In Evening Insti- 






tutes 

110.7M 

88.828 

68,141 

78384 

18 

80 Per cent, of age group 






attending Evening 

Institutes 

20 -M% 

18-88% 

11-81% 

4-81% 

20 

21 Grots Total All Evenk^ 






Classes 

170,044 

178J62 

148,828 

218378 

21 

88 Per cent, of age group at- 






tending Eve^g ClaMes 

20-77% 80-72% 2S-«8% 

18 18% 

22 

88 Total per cent, of age group 
In attendance at all 






courses 

84 Remaining per cent, of age 
group not In attendance 
(appros.) 

70-84% 

00-48% 

«-48% 

21-78% 

28 

80% 

40% 

88% 

78% 

24 


Nole (A) Totals do not include students in the National Colleges (AppmllEt 

p. 608). 

(B) The^Pfepaged 18to80isofooufeeallboiedbyoall-uptoiarvieeioHJlL 
Forces, but ithiny of them at present likely to be fiiteiesisd in os oonesfoed 
with daytime courses secure defermeiit. 

(C) No reliable figures of pnri*tiiiiseduoaAkiii ate avnUhbls lor the UJM» 
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social dmunstanoes and differing rates of peisonal develop- 
ment have not received the kind ot education suitable to their 
needs, and that urhich their parents wuhed to afford them. 
While the fascinating controversy over selal|pk>n for secondary 
education has many causes and 'still more weories, into whidb 
ve cannot enter here, perhaps tiie most urgent problem has 
been the distrust and apprehension of a single definitive 
examination, which seemiri forever to exclude &e possibility 
of a continued good education and a subsequent career in a 
profession or other desirable walk of life. These courses have 
m fact provided for such students a kind of safety valve in 
the educational system, enabling them to make progress 
when otherwise they would have been frustrated. 

The question now is whether these courses will continue to 
function in this way. All the present signs are of a rapid 
growth, and not least because of the stimulus of the new 
funeral Certificate of Education which may be taken in single 
subjects and thus allow of a kind of piecemeal ‘accreditation* 
of courses rather on American lines. A second factor is the 
general acceptance by the Universities of Advanced Level 
subjects for their entrance requirements, with a resulting 
decline in numbers entering for Intermediate degree examina- 
tions. This increase may, however, provconly to be temporary 
for the numbers are likely to diminish with better selection 
at 11 -h, with more pupils being encouraged to stay on at the 
grammar schools to 16 and Itoyond and, in the long run, 
perhaps the most important of all, the growth of senior and 
even sixth forms in modem schools taking the examinations, 
for example, of the Associated Examining Board (pp. 99, 149). 
Yet another significant development is that of co-operative 
arrangements tetween grammar schools and modem schools 
designed to gather up academic ability at 18-|- or 15+ to be 
taken care of on special courses in the grammar schools. In 
the long transitional period before adequate and appropriate 
second^ education is provided for all, these courses are 
likely to flourish as more and more parents come to find in 
them the second chance they so often desire. 

Thm are many vocational courses of one or two years' 
duration which are designed to ease the transition from school 
to work through the student gnUliing essential Aindamental 
sidlls, and being made aware of the scope of various occupa- 
tions and the conditions of the industries of which they are 
pnrt By their purpose and limited duration these courses 
inay be described as technician in character and not techno- 
logical, having an emphasis on akUls with a suffleieney of 

s 
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related sdenoe and general education. Examples inehide 
courses in cookery and housecraft, catering, secretarial work, 
design and illustration, {diotography, printing, silversmiths’ 
work, and many m^er crafts and skills. Clo^y related are 
various Ordinary, National and College Diploma courses, for 
example in building and engineering, but thes^i^nerally j^ve 
not bMU successflil. They could not recruit diTMtly (from the 
modem schools, and were not attractive to grammar schools 
in being below university standard; they raised problems of 
entry to industry especially in ration to apprenticeship 
schemes and they deferred industrial experience too long. 
Where they have succeeded it has been b^use they trans- 
cended or transmuted their original limited purposes and 
became recognised as a route beyond the technician level to 
management. 

Generally speaking the age of entry to senior fuU-time 
courses has b^n 16 years of age, but this has been varied 
either by making exceptions or by running various ad hoe 
courses to fill the gap between the school leaving age and 16. 
For two-year Ordinary Diploma courses the nonnal standard 
of entry was a School Certificate with appropriate subjects 
such as mathematics and science, or satisfactory completion 
of a secondary school course to the age of 16 years or, to 
cover tile rare cases of transference from industry, a year in 
employment and satisfactory completion of a part-time course, 
preferably the first year Ordinary National Certificate. Lat- 
terly the tendency h^ been to require the appropriate subjects 
at G.C.E. Ordinary Level, which is credit standard in the old 
School Certificate and therefore a raising of the standard of 
entry is being secured. 

l^her Diploma Courses are of three or fouryesm* duration 
with entry standards which can only be descmbtil as various 
and sometimes contradictory. These Higgler Diploma 
Schemes have suffered from too modi variation in purpose 
and standards, which are a conaequenee of a confii^ and 
changing industrial and educatioiiu situation. They have 
hitherto not fully justified thcoMehres as a secwid route to 
advanced techndogy and to ttumagement alternative to 
degree cours^ nor have they w otifu d the very active support 
of the pwi^onal institutioUL «v«n though these have been 
concerned in thdr administretion (Chapter V), and have in 
some case^(||^anted exemptions parts of tlu^ professional 

examinations upon suooasfutnpljBpletion of the course. Gen- 
eiaSy speaking, the aim shouldUpp to inake thein three- of tour* 
year courses with a final stdldilWl of attainment at degtoe 
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levd. For a thrse'year course this fixes the standard ol Mtry 
at 6.CJE. Advanced Level, usually in three subjects or, for 
the students noW coming more 'plentifuDy from industry, sue- 
cessfiil completion of the related Onfinary National Certificate 
Course. For a four-year course succesdhl, completion of the 
second year of an Quinary National Certificate Course is an 
appropriate sftndard of entry. In some instances there has 
been no appropriate external administration such as a Joint 
Committee to sponsor a Higher National Diploma Course 
(Chapter V). In such cases the college has usually awarded 
its own Higher Diploma or, as with certain major colleges, the 
Associateship of the College, as is awarded by the Royal 
Technical College, Glas^w; The Heriot-Watt College, E(&t- 
burgh; The Royal Technical College, Salford; and the Birming- 
ham College of Technology. ElFhe significance of such awaru 
is discuss^ in Chapter XV, but here it must be emphasised 
that the number of colleges granting Associateships must 
necessarily be severely restricted, otherwise Gresham’s Law is 
bound to operate. Associateships are also obtainable for Art 
courses in some colleges, but the normal route of progression 
is through a two-year full-time course for the Ministry of 
Education Interm^iate Examination in Art, and then for a 
further period of at least two years’ study for the National 
Diploma in Design in some such specialised brandi as 
ceramics, textile design, illustration, paintmg, sculpture or 
furniture. 

Another significant group of courses are those for the 
defaces of liondon University (p. 100). Seven technical insti- 
tutions differ from the remainder in having recognised teachers 
of the University of London and their students take Internal 
Degrees (Appendix, p. 610). The Charter of London Univer- 
sity does lOet permit the extensio«bof intomal recognition 
beyond the London area and the students of other colleges 
therefore take the External degree, a system of university 
recognition which certainly troubles the enquiring foreigner 
(Chapter V). The full-time courses are substantially the same 
in content and standards, whether the students are registered 
as internal or external candidates. 

In a compantively few collies there is a ftirther majmr 
group of full-time courses of five or four years'dttgiticm and 
these are for highly priawd profilssional quafiDomons; fw 
example, the courses for the Associateship ox the Royal Insti- 
tute of British Architects (A.R.I.BA.) (p. 8SiO)» ihd for the 
Associateshm of the Royal Institute of Ctemistiy respectively 
(Chapter XlV; Appendix, pp. 010 st ssg.)* doedy rdatid to 
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.*> If 

such degree and professional courses is >4118 provision of 
research and post-graduate courses, which are of rapidly 
growing importance in major colleges (Chapta XV). 

'Sandwich' Courses 

They are so called because ‘layers’ of frill-time college study 
and industrial experience alternate over a perira of years, for 
example, six months in industry succeeding rix mon^s in col- 
lege and so on turnabout for three or four years. The 
American name is ‘Co-operative’ courses, because they can 
be nm only by the closest co-operation between college and 
industry. There is a general belief that these courses ate an 
American innovation or invention made in 1906 at the 
University of Cincinatti. Sandwich courses were in fact 
started in some form at the Ro]M Technical College, Glasgow, 
about 1880, and in the Sunderland Technical College in 1908, 
and in the Northampton Polytechnic, E.C.l, in 1905. 

Whatever may be the historical precedence of the matter, 
there has undoubtedly been in the United States a more pur- 
poseful development of this kind of course and with it a mwe 
definitive literature. Thus a Committee of the American 
Society fdr Engineering Education [10] has set out the 
purposes of co-operative education as follows: 

1. To impart first-hand an actual knowledge of, and experience 
with the execution in industry of engineering designs, projects 
and developments. 

2. To impart understanding of, and familiarity with the problems 
and viewpoints of workii^ men and women. 

8. To assist students, by direct and personal experience in 
industry, to test their aptitude for engineeiing courses. 

4. To enable engineeriu students to adjust thanselves to 
engineering employmeiiu by gradual and easy trnurition from 
ac^emic pursuits and mode of life to the requirements of 
industry. 

5. To prepare students for the adndnistrative and operating 
functions which, to a greater or lewer degree, enter into most 
engineering careers. 

Just as laboratory periods in the training of the pure sden- 
tist, an4kj||>% clini<^ experience of the medical students in 
‘walking the umrds’, so the experience in industry Ailfils an 
msential for the engineer wUkin the overm period ef 
Uraitung, sffi pot in some postdated period. The vacation 
w(Hrks experience now increasii^y ananged tot onlvcnity 
.students is a bdated token of this need. 
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In the Amoicap litmture will also be found many fiirtber 
advantages listed^ of wmdh the following are most relei%nt to 
British oonditionft 

i. The student works in some of the most modemly equipped 
manufacturing plants and laboratories in industry. These are 
on a scale fOM standard utteriy beyond the resources of any 
teadiing institution, which is also spared acute problems of 
obsolescence. 

ii. During the several works’ periods the firm has a first-hand 
opportunity of observing the student’s abilities and ci^mcity 
for development, a form of selection by training which u 
probably more profitable than the usual summary or even 
extendi interv’iews plus the college record on paper. 

III. The student must learn to work with all kinds of people and 
to follow instructions undSr industrial conditions, and he 
becomes acquainted with job practices, skills, labour and plant 
operation before rather than after graduation. 

With all the foregoing points in favour of sandwich and 
co-operative courses it is a surprising fact, as noted by the 
Universities and Industry Productivity Report [11] that the 
system has not developed to any large extent. The scheme 
involves administrative difficulties on both sides which, whilst 
not insuperable may do much to oITset whatever benefits the 
scheme may provide*. The Report is too summary in this 
matter, giving a guarded if not unfavourable assessment 
which is all of a piece with its classification of co-operative 
courses with evening courses, whereas they are far more com* 
parable with full-time courses in status and hours of study. 
As there has been an expansion of sandwich courses since the 
war it is desirable to examine the causes of their limited 
development so far, and almost entirely in engineering only, 
so that suitable safeguards may be employed against potential 
dangers and inherent difficulties. 

Sandwich courses cannot be successfully established unless 
both partners, college and industry, bdieve in them fblly. 
Such a truism may seem superfluous but experience shows the 
cumulative drag of the half-converted on any innovation. The 
college staff may look longingly at the admittedlymuoh simpler 
arrangements of fbll-time courses and dress thifi^li the aca- 
demic argument that the student is not fblly a nui^t, and 
may thus ij^uote, quite irrelevantly, many of the arguments pro- 
duced agamst vacation work for acade m ic students [IS]. On 
the other hand, supervuoiy staff in industry may aay that 
neither is the student ftiUy a wmr]sta»his status and fkinencm are 
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necessarily limited, and therefore that the admittedly trouble* 
some Arrangements are not justified by tie results (which 
however can properly be assessed only whAi die scheme has 
been wholeheartedly supported or carried thiAiugh for some 
years). 

Another practical argument of consequence is that it is very 
difficult, if not impossible, to relate the college studies with 
the woiic of students in a large number of finra and an even 
greater diversity of occupations and jobs within those firms. 
The counter argument is that this betrays a confusion of 
thought about college studies, for these are not to deal 
with the specific industrial practices of the individual firms, 
but with the principles underlying them. Tlie more the 
student sees these underlying principles being applied in prac- 
tice, the better it is for both his theory and practice. Another 
academic argument is that the operation of economic and 
other non-scientific factors may prevent the student gaining 
a fully scientific insight into the problems involved. Again 
the argument is misconceived, for the mode of training is not 
for scientists but technologists for whom an understanding of 
tlie<^>exation of these non-scientific factors is of vital impewt- 
aaoc^ and that nowhere can the student under expert guidance 
gain aa real an understanding of them as in industry itself. 

Assuming, however, both industry and college to be fully 
persuaded of the value of sandwich courses, some inherent 
difficulties nevertheless remain. Tlie variety of arrangements 
at present in force is mostly due to attempts to minimise these 
difficulties and the solution chosen depends mainly on tlie 
nature and structure of the industry, iti •distribution, and 
the consequent catchment area for the course at the college. 
If the catchment area is local, say 5~10 miles radius, a shmi 
periods basis, e.g. a weekly turnabout, may be favoured; a 
long-term basis, e.g. six-monthly periods, undoubtedly favours 
a much wider catchment area and may well i^uire registered 
lodgings. Better still it may justify me setting up of hostels, 
thus gi ving these students the benefits of residential education 
along^e degree and other full-time students. A short-term 
basis makes it possible to interchange students, Cox-and-Box 
fyshion, between industry and coOege so that the problems of 
industry are minimised while the college teaching staff are 
fully employed in teaching them timughout the three 
academie t|iibi (the students spending the vacation, ^part 
from their ^Oriu holidays, in industry). On the other hand 
the six-monthly turnabout system does allow of greatly 
increased oppo^nities for jHaeaMh (hitherto laifring) and 
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visits to indust^ b3r touching s^ in the summer term, and 
these opportoni^ have an enrichi ng and vivifying dbxt on 
the teaching which all the gear round teaching cannot give. 
One system found in the U.S.A., that of complete teadiing 
throughout the year, with interchangeahle groups of students, 
so that the teaching staff are really on an industrial basis with 
short period vacations (on a staggered basis), should be 
avoided at all costs. It is an unequal partnersUp in whidi 
the maximum convenience of industry is bought at a high 
cost in academic terms — in overloading teaching duties and 
in inadequate opportunities for further study and research. 

One question is the minimum length of a period in college 
or industry to secure the maximum benefit to all parties: 
should there be a prolonged immersion or a series of repeated 
dips? The former gives a total effect with the advantage of 
full-time education, while the latter is a constant challenge to 
adaptability and provides a greater likelihood of integrating 
theory and practice. On the other hand, the prolonged period 
means a long gap in study, which some schemes attempt to 
offset by part-time tutorial classes during the works period. 
In the lists 1 to 5 and (i) to (in) on pages 88-7, the advantages 
are usually to the student, and i^o to the college, but the 
advantages to industry are nevertheless very real. They are 
certainly positive enough to prevent any wise industrialist 
wishing to drive too hard a bargain, a deal of diminishing 
returns with overdriven students and staff. There is nothing 
absolute or sacrosanct or even as yet traditional about the 
relative length of periods in college and industry — all that 
matters about 'th^^ickness of the sandwich’ is that it should 
be freely decided by discussion between the representatives of 
industry and the college and the scheme undertaken as a 
fully ‘co-operative’ enterprise. 

^e structure of the industry may have a critical effect on 
the administration of the course in deciding whether it shall 
be a ‘college-based’ or a ‘works-based’ course. In the former 
the students are enrolled by the college and placed in industry 
for the works periods, in the latter the students first of aU 
enter industry and arc then seconded or released by their 
employers to attend college. In America the schemes are 
preponderantly ‘ccdlege-bued* and tiiis b due to several 
factors. With an adminbtration centralised in the collegia 
schemes can be worked with firms over very long dbtanees (ter 
greater than in Britain) and, for the college pwiod, can more 
readily provide the necessary residential te^tiea, CoUege' 
based courses on a Cok-and>Box arrangement ter *a student 
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. place’ in the finn are more readily made from the college and 
this lines up well with the mass production basis of much of 
American industry. To these, Oie American colleges them* 
selves add further arguments. The first is that the student 
remains primarily a student in training and not a full-time 
operative or employee subject to the ^ force of industrial 
hazards and problems. While the whole purpose of a 
co-operative course is to give real industrial experience, a 
student in training should not receive its full force and he 
should be ‘eased into’ the industrial situation. This is more 
readUy secured, it is said, in a college-based course but there 
are cases where the College is only guaranteed a place in the 
firm with no choice or preference of the kind of work to be 
undertaken. Even so, it is argued that he must be adapt- 
able, fit in and prove himself and make the firm wish to place 
hin^ in a'better position. The greater the established reputa- 
tion of the institution the more it is able to insist on its 
students remaining in staiu pupillari and having an integrated 
rather than an ad hoc works experience. This is shown, for 
example, in the co-operative courses at the Massachusetts 
Institute of Technology and especially in its works schools 
[X0*I. 

In Britain the more general ‘works-based’ pattern may be 
due to the more closely-knit industrial conurbation, shorter 
travelling distances, but it is undoubtedly well founded in the 
established system of part-time day education which has not 
a counterpart on a comparable scale in the U.S.A. This has 
provided the basis of co-operation and it is significant that the 
increase of sandwich courses has waited upon the prior 
development of part-time day courses, just as these before 
had waited upon the development of evening coiuscs. In 
both cases the changes have been accelerated by the impact 
of rapidly increasing knowledge and discoveries, which could 
no longer be adequately encompassed in the restricted teach- 
ing time available. Another influential factor has been the 
support of the professional institutions, both in the adminis- 
fration of schemes and in the granting of exemptions from 
professional examinations. 

The Appendix (pp. 628-5) gives the present list of colleges 
with sandwich courses in England, Wales and Scotland: in 1968 
there were about 1,050 students attending such courses in Eng- 
land and Wala, of which about 900 are in engineering courses. 
About 450 ^plents entered all courses in September, 1958, of 
which 896 were in engineering. At the Royal Technical Col- 
lege, Glasgow, the respective figures were 660 and 176. 
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Sandurich course airsngements are applied to courses finish- 
ing at different academic levels such as Ordinary National 
Diploma, Higher National Certificate, Higher National 
Diploma, and College Associateship (Appendix, pp. 628-5). 
The term Diploma is reserved for a full-time course or its 
equivalent, and a Higher National Certificate course is norm- 
ally a part-time course (Chapter V). Academically the most 
important group is the Higher Diploma courses, and it may 
be confidently asserted that six months in college supported 
by six months* experience in industry is not less significant 
educationally than the university academic year, even when 
the latter is supported by vacational experience [18]. With 
comparable entry standards a three-year sandwich course 
thus reaches a standard equivalent to a university first degree. 

The pattern of recruitment and entry standa^ to Higher 
National Diploma works-based sandwich courses is still not 
clear, and the lack of uniformity and clarity is retarding their 
general acceptance. Thus there are three-year courses recruit- 
ing students who have gained an Ordinary National Certificate 
(i.e. completed the S.8 stage) but tliere are a few with recruit- 
ment at S.2 for three years. These do not gain full exemp- 
tions from professional examinations (Chapter V), do not 
compare with university degrees and do not qualify for 
increased grants under Circular 253 — Advanced Technology 
(Chapter XV). On all these counts they should not be called 
Iligher (National) Diploma Courses. They should cither be 
designated as Higher National Certificate (Sandwich Courses) 
or be upgraded to conform to the normal pattern. Some 
courses recruit for a four-year course students who have satis- 
factorily completed S.2 and are therefore equivalent to those 
of three years from O.N.C. 

There is some controversy about starting a Higher Diploma 
course with an S.2 or with an O.N.C. (S.8) standard. With 
an S.2 intake a fuller scientific basis can be given as compared 
with the S.8 part-time course which the student would other- 
wise be taking. Practical considerations of recruitment how- 
ever weigh heavily in favoiur of a completed O.N.C. (S.8) intake. 
It is asking too much of a college contributory to a major 
institution (where an H.N.D. coiuve properly beltuigs) to for^ 
the natural satisfaction of its labours in national Awards. In 
these circumstances recruitment is not likdy to be fostered. 
Again, if a student should fail or for some reason not complete 
the course (quite possibly not his fault), unless he enten with 
an O.N.C. he has no qualification to fell back upon. Prestige 
and human interests apart, however, tbm are otlm 
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oanskterations. The Ordinary National Certi0oate 19 an award 
determined nationally and is external to the college, and thug 
affords a standard for work done in a wide variety of institu* 
tions. It is therefore an accredited standard of entry to a 
course, and as such, it is far more acceptable to Local Education 
Authorities for awarding Scholarships and grants, than is the 
unassessed S.8 intake. 

The three-year part-time course is an Integrated one 
in a way Jfixt first two years cannot be, and in that sense it 
forms a rather more defined preparation for a major course. 
Moreover an O.N.C. intake accords better with the recruitment 
of grammar school and secondary technical school pupils. 
Assuming these gain the Ordinary General Certificate of 
Education in appropriate subjects they may enter the second 
year of the O.N.C. and would thus have two years in industry, 
a period extended enough for the employers to assess their 
worth and for their continued academic promise to become 
evident. If the course is primarily or mainly college-based 
the related standard of entry is the Advanced G.C.E. in 
appropriate subjects. It must be emphasised strongly that 
the criteria for entry to a course are not educational ones only, 
but include personal characteristics which are more diificult 
to determine. Wherever possible selection should be made 
jointly by the firm and the college, based on the assessed 
ability to profit from the college study and the proposed 
works training. 

There is also some controversy about the inclusion of man- 
agement subjects in such courses. Some consider them pre- 
mature and a waste of time, but this would have more force 
for full-time students as they have no relevant industrial 
experience in contrast to those in Sandwich courses. Man- 
agement courses are discussed later (pp. 209 , 871 ), but their 
aim should be to create in the student an awareness of indus- 
trial problems, and to fill out the general background of his 
particular technology and industry (p. 872 ). Such subjects 
as Indtistiial Economics, Methods Engineering and Em^y- 
ment Relationships are appropriate especially in the uter 
years. 

The success of sandwich courses, especially worics-based 
ones, pai^ depends on the size and nature of the firms likdy 
tobeconeemed. Many big firms pay wages during the eoUque 
period, buM|ere would be many moK recruits ftw medium 
and the smH firms if the protuem of appnM^te grants to 
students were solved satisfactorUy (p. 695). The vafiie of the 
^Schdarship* given by the firm In continumf to pay wages to 
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the student for college periods is not widely a[^»eciated; it 
compares favourably wttti a Stote scholarship and is not sub- 
ject to a parental income tmt. Generally speaking small 
firms do not and maybe cannot support sandwich courses, fcur 
they have not the resources in manpower to second students 
for the college period, n<»r can they readily commit themselves 
to taking on two students on an interchange basis. The 
nature of tlMtadustry affects recruitment and, as with part- 
time day release courses, the greatest support comm from the 
engineering industry. Since the war particularly, experi- 
ments have been and are still being made with Higher Diploma 
Sandwich Courses for other technologies and occupations, e.g. 
metallurgy, civil engineering, gas engineering, applied physics, 
building, bakery, and textiles. The building and textile indus- 
tries in contrast to engineering, are those in which extended 
training has so far not been keenly felt to be essential to 
economic survival. We may hazard the conjecture that only 
those industries whose economic problems become painfully 
acute will readily co-operate in establishing new schemes of 
training in this as in other ways. This is likely to be still 
more true at the post-gradtiate stage where, by contrast 
witli the U.S.A., we have not started on sandwich courses at 
aU. 

In an age of vastly growing science or technology the limita- 
tions of part-time day courses for advanced studies become 
ever more apparent. The choice is one of an increasingly cir- 
cumscribed syllabus to attain the necessary level on a nar- 
rower front, which becomes self-defeating as the high level 
cannot be attained except on a broad basis of science; or of a 
strict limitation of height to the technician’s level and scope, 
with no attainment of advanced technology. The solution is 
the sandwich course, a fertile hybrid as it were of the full-time 
and part-time course. Moreover the sandwich courses afford 
more liberal conditions for the development of a student’s per- 
sonality and interests, which are of great moment in (qualifying 
for leadership in one or more of tlm various industrial fidds, 
especially in manufacture and production, administration, ' 
and sales. The position in regard to these has also changed 
markedly since tiie National Certifleate courses were started 
in 1921 because of the devdopment by firms nH^judversity 
graduate apprenticeship or training sch^es, whidfluve pro- 
duced excellent results especially in design and zesesrat. 
They have not been so simoesdbl in manujEsoture, produc- 
^n and administration, for whieh dose oontaot with imlustiy 
is probably desirable at an eadior age thap 22 to fS (lattf 
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perhaps with extended research and with National Service). 
Such considerations make the sahdwich course a desirable 
alternative complementary means of training and advance* 
ment within industry. 

In sum, then, senior full-time courses range hrom one year’s 
duration to as long a period as five years, ^m basic general 
and vocational education courses to advanced courses in 
science, technology and professional subjects aiVd techniques, 
and beyond in standard to research, post-graduate courses, 
refiresher courses and professional conferences. There are 
other courses which officiaUy rank as part-time courses 
because they do not require more than 21 weeks of continued 
attendance in college, but the fact remains that the attend- 
ance, once begun, is full-time. In this category come the 
imjiortant group of courses catering for the ne^s of the Mer- 
chant Navy, such as navigation, marine engineering and 
wireless telegraphy. With these, especially marine engin- 
eering, there has recently been a strong movement to 
increase the length of the period in college to that of a normal 
full-time course, alternating u’ith longer defined periods at 
sea (p. 412). 

Secondary Technical Schools 

The only other part of full-time work in technical institu- 
tions remaining to be discussed is that of the secondary 
technical schools, which mostly comprise the former junior 
technical schools together with some Technical High Schools 
established as a result of the Spens Rc[xtrt [14] and especially 
since the 1944 Act. Formerly the emphasis was junior 
technical school, now it is secondary technical school — they 
come within secondary and not further education, and u« 
therefore not strictly within the scope of this book. Those 
who arc particularly interested in their work arc referred to 
pages 89-54 of Dr. W. A. Richardson’s liook The Technical 
College and to the Spens Report for their pre-war picture, 
and to the series of articles, etc., concerning their work and 
purpose mven under reference 15. This is not to treat th em 
as od htUe importance; on the contrary it is not to presunw 
to undertake the separate specialised Utfk of discussing tbeb 
work but, more relevant to this book, to stress thdr signifi- 
cance and be free to consuls their impact on tectminal 
education. 4|||| 

Though a completely accurate figure cannot be detenninsd 
the relative numbers of pupils rsodving seconda^ jprainniM’* 
technical and modem education is brainy as in TaUa 9 (19]. 
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TABLE 9 

Rblativb PaopOBTtoN or Pupils in 
Dipfbbsnt Sboondaby Schools and Couhsbs 
(EngUuid and Wales, 1952-8) 


Agr$ 11-19 

No, of Pupiti 


Secondary Technical School! and Courses* 
Secondary Granimar SdK>ols and Courses 
(includlnff Imect Grant) 

Serondary Sfo^m Schools and Courses 

97,800 

1 

886,600 

708 

1,446,000 

16>86 


The ratio provokes grave doubts as to whether this is a 
proportion appropriate to the needs of a commercial and 
industrial nation. Technical education would be much better 
based were the proportion of secondary technical education 
larger, for pupils of these schools have already made a remark- 
able contribution to senior college work (p. 221). 

All being well the pupil should, as a result of his secondary 
technical education, leave school imbued with a desire for 
work, an awareness of the need to maintain standards, with 
an objective view on life and with a pride in his vocation. He 
should thus be animated and sustained throughout his future 
career, whether in industry with attendance at part-time 
classes or through senior full-time and sandwich courses. 

Those w'ho work in the senior colleges know from experience 
that the old ‘junior techs,’ have achieved no less than this 
with innumerable boys, and wonder how’ long it will be before 
a much larger numl>cr of secondary technical schools and 
courses will be created to make this |K)ssible for a much 
greater number. At present, schools are providing secondary 
technical courses in engineering, building, textiles, house- 
wifery, catering, commerce, art (though the i>osition of junior 
art dc[)artments remains anomalous), agriculture, but their 
relative number bears no direct relation to the number 
employed in the industries and occupations into which their 
pupils enter (Table 9a). The expansion required is not 
simply an overall one but a question of encouraging some more 
than others, and even introducing new courses. Considering 
their potential importance to the community the lack 
attention to these and related problems is quite surprising. 

One problem which must be discussed is the lelationship 
between secondary technical schools and tedmiftal colleges 
[17]. After the passing of the 1944 Act there was a shs^ 

Uieflgiiret for Sohoc^oidy an used, the imtkikl pupil Teofaolosl to 7*8T 
Graminar to 14*84 Modem. 

If the fifunt tof ages 11 to 14 only an need the irntk) beo a mw 1 paitf 
BsoondarylMiiileat to 4 Qniiiioar to SO Modani. 
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conflict of views which derived in part from the new*found 
status (real or anticipated) of the junior technical schools and 
from the uncertain future of technical education itself. There 
were those who conceded no virtues in the presence of the 
schools within the colleges, while others admitted no defe^ 
in so dose a relationship. There were those who, mindftit%f 
the struggle to establish the schools in the past, felt impelled 
to resist any attempt at separation, while others, impressed 
with the urgent possibilities of devdopment in senior work, 
were anxious to be rid of an embarrassment at the earliest 
possible moment. With^ the continued development of 
senior work some aspects of this controversy have become 
dearer, but the conflict of views remains and leads to bitter 
letters in the educational press from time to time. About 
two-thirds of the schools with over half the pupils are still 
housed on the premises of further education establishments 
as shown in Table 9a. 

TABLE Oa 

Secondary Technical Schools 1052^ 

(England and Wales) 

No. of 
Schools 

(i) Schools and Enrolments 

Schools housed in Further Education Establishnicnts 167 
Other Secondary Technical Schools 

250 

Number of Pupils in 


Schools in Further 

Other 

EdueaEon Bstablishments 

SchooU 

\fpes of Courses 

Course 



Art 

778 

2,190 

Agriculture 

184 

88 

Building 

6,609 

1,982 

Commercial 

6,212 

5,821 

Dreasmaking 

448 

413 

Engineering 

14,548 

4,984 

llousecraft/Uouichoki Management 

285 

83 

Handicraft 

140 

25 

Pre-Nuning 

880 

— 

OUiers 

1,680 

476 

Total 

SLOIS 

16,012 

Separate Totale not Available 

12,047 

10,642 


48,660 

86,564 


It therefore still seems desirable to set down the main 
points of controversy in the hope of clarifying the issues. 
There are advantages and disadvantages claimed for both 


No. of 
Pupils 

48,600 

79,214 
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school and college. For the school there are said to be five 

mahi advantages: 

i. Senior Expert Staffs with indispensable industrial, commercial 
or artistic experience, are avaiUble to ensure the reality and 
^ciency of the vocational classes. 

ii. Specialteed Equipment is available, which cannot be provided 
in many places, so that a joint arrangement ensures economical 
use. 

iii. Planned Coursee secure continuity of progress into senior 
courses. 

iv. Employment b more readily seciMl because of the industrial 
and commercial contacts of the college. 

V. Prestige is puned by the school when it b part of a laige well* 
equipped oolbge. 

For the college the advantages have been fewer but they 

have not been unimportant: 

i. A supply of students b facilitated and; moreover, those with the 
right outlook and training. This is seen at once in the remark- 
able proportion of Higher National Certificates gained by 
cx- junior technical scholars (p. 224). 

ii. Greater availability of full-time staff has been possible, both 
technical and on the general educational side. This has been of 
the greatest value in assisting the development of part-time day 
and evening classes in the smaller institutions, but it b likely to 
be a factor of diminishing importance with the rapid develop- 
ment of senior technical work. 

These advantages liave been mutual; so also have been the 

disadvantages of which the following arc the most important: 

i. A conflict of discipline results with school pupils alongside 
senior part-time day students, many of similar age and with 
different groups each day, and senior full-time students, perhaps 
including those in university d^pees and higher diploma courses. 

ii. Complexity of timetables for effing and accommodation, with 
rigid arrangements, imposing an undue need for consultation 
l^tween Principal and Headmaster. With overcrowded condi- 
tions this requires the greatest goodwill and mutual consideration 
to ensure harmonious working — a situation greatly at the mercy 
of personalities, congeniai or otherwise. 

iii. A conflict of interests b alwa 3 ^s likely to arise, especiaUy in the 
use of specialised rooms, and in the provision of out-of-school 
activities. 

IV. A cof^flict of future interests b almost certain to arise: indeed, 
since the war the problems of expansion have become acute. 
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Ifany Principals have been embarrassed by a choice of priorities 
. of development or» what is worse* by not being able to devdop 
the senior work at all until the s 9 hool is housed in separate 
premises. 

V. Prestige. A school is one thing* a college another and it is no 
dispara^ment of schooling to insist on this differentiation* nor 
to say uiat it is difficult to raise the prestige of a collet with a 
large number of school children within it. If it is done it is 
despite this. At the same time it is said that the lack of inde- 
pendence of the school detracts from its standing compared with 
that of the grammar schools. The value put on these contentions 
is apt to depend largely on the relative size of school and college* 
the possibilities (real or imaginary) of development, and* what 
is seldom mentioned but weighs heavily with parents and 
employers, the general standard of staffing and amenities. 

With these many points in mind* what has been the effect 
of thh 1944 Education Act on this juxtaposition of school and 
college* and what further changes are likely? For the school 
there are two main considerations: 

i. The need to lower the age of entry to U years. In the past the 
Junior Technical Schools which recruited at 18 years, had not 
parity of selection with the grammar schools; now they must 
recruit from the seeondnr\' modem schools whose he^s are 
naturally interested to keep their best pupils to build up tli^ir 
schools, and have every inducement to do so. Any hope of 
adequate selection for secondary schools at 18 years, or of trans- 
fer between them, is too slender as a basis for pra(*tical considera- 
tions. Things being as they are, or are likely to be in the near 
future, the pressure is all directed to securing entry to the 
seoondar}' technical school at 11 years of age — whatever the 
psychological evidence may be. 

ii. Increase in age range to inclitde 16-18 years. Again we haws 
the argument of panty with grammar schools, though not with 
the same force as the 11+ argument at present. Hut there is 
here a likely conflict of interest with the technical colleges, with 
an increasing stress of argument concerning specialist staff and 
equipment. 

For the technical college there are three main factors: 

i. Increased V(Aume of Work. This has already taken place 
since the 1944 Act* creating the problems of choice of develop- 
ment already mentioned. Moreover it is permanent and will 
grow still further. In these circumstances tlie colleges need no 
longer thin^n terms of the ‘scarcity-values’ of former days* 
when the jiflkr technical school was a ‘godsend to All up the 
place in the daytime’. 
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ii. Inmoied Variety Work and Shidente. These also hare 
oome about sinoe the war and will continue. Th<nr arise from 
students taking courses after military service and those with 
extended day-raeas(r’(note the 86,91S aged 21 years and over), 
students in sandwich courses, reheshw courses for execu- 
tives, foremen and others, those undertaking research, post- 
advanced/post-graduate courses, etc., dl of which make it 
undesirable from both points of view to have a school within a 
college. 

iii. Inereaied Numbere oj Secondary Tedmical SdtooU. The 

slow progress of Secondary Tedmical Education’ [16] has been 
criticwy examined b^ A. J. Jenkipson, and lack of progress 
here is one of the major failures in working out the Education 
Act in the post-war decade. If this u to m remedied (hen the 
number of secondary technical schools must increase gmtlv, 
and in any such expansion the schools could not remain directly 
linked with the technical institutions any more strongly than the 
grammar schools are with the universities, quite apart from any 
question of bilateral schools — grammar and technical or modem 
and technical, or possibly hi^ schools on lines advocated by 
Dr. W. P. Alexanaer [18]. > 

It is well therefore to assume that with the expansion on 
both sides, senior and junior, separation is inevitable in the 
great majority of cases. Joint working is likely to remain 
only in small local colleges of further education with no sub- 
stantial volume of senior full-time work but with county 
colleges or part-time day release courses. In sum, joint 
working should be undertaken or continued only where it is 
manifestly to the good of both sides. Where l^e foregoing 
advantages, which did not disappear when the 1944 Iklucation 
Act was passed, clearly exceed tlie disadvantages, the latter 
can still l^ greatly minimised with good will and co-operation, 
but certain essential conditions should be secur^ — dear 
articles of governance, relative responsibilities of the Principal 
and Headmaster, especially as regards ultimate decisions 
regarding stafllng and accommodation, so that there is no 
danger of a cuckoo in the nest or unreasonable treatment of a 
younger minority (Chapter XVI). The siting of the separate 
schools near the technical college could dearly be advan- 
tageous to both. 

Just as the development of secondary grammar schools was 
stimulated by the examination for the School Certificate 
(whether they regretted its other effects or not), so perhaps the 
growth of secondary technical schools may be stimula^ by 
the work of the Assodated Examinations Board for theGeneral 
Certificate of Educatkm established in 1958. This will oflSsr 
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examinations having a bias towards the particular needs of 
pupils in technical, commercial and modem second^ schools 
and classes, for example, in the following, art, building sub- 
jects, domestic subject economics and commercial subjects, 
engineering subjects, geography, handicrafts, mathematics, 
m^em languages, science. The City and Guilds of London 
Institute is responsible for the administrative work (p. 152). 
Another contemporary development should be noted in the 
arrangement between the Union of Lancashire and Cheshire 
Institutes and the Northern Universities Joint Matricu- 
lation Board (p. 149). It is difficult to assess the future 
of these innovations but they will be watched with great 
interest. 

Changes bring difficulties and doubts, and many who have 
seen or contributed to the successful work of the junior tech- 
nicfil schools in the past have fears and regrets about these 
chs^es, actual and impending. Some fear that they will 
decline — ^vocationally speaking — ^into grammar schools or 
modem schools, or by absorption into all-enveloping-multila- 
teral schools or high schools guided by academic heads. 
Snobbery and misguided educational aims will do their worst 
unless there is care and vigilance. Recently a grammar school 
was celebrating the Jubilee of its foundation as a technical 
school in the days of Vhiskey money’. With fine unconscious 
irony the chief speaker proclaimed ‘What changes, what 
developments, what transformations have we seen! How 
those who started this school would have marvelled at what 
we see to-dayl’ Vhe recent series of articles on the secondary 
technical school in the Journal of EducaHon and Times 
Educational Supplement [15], show continued concern about 
their work and future, which is not surprising with the fore- 
going history in mind, and the proposal to abolish them 
altogether [18]. This is in direct contradiction to the view 
expressed by Sir Godfrey Ince: 

1 personally am delighted at the development of secondary tech- 
nical schools — it seems to me to have great possibilities for both 
the youth of the county and for industry and the professions. 
Naturally at the beginning of a new development of tlm kind one 
expects to find caution, but I hope that caution will not be carried 
too far and that in the future we shall see a real element of boldness 
and imarinatipn coming into the development of these secondary 
technical schools [19]. 
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CHAPTER TV 


GENERAL WORKING ARRANGEMENTS AND 
COURSES (MAINLY PART-TIME) 

Part-time Day Courtee 

Bkfobs we consider these courses from the internal college 
vk hrilWlii n t it is well first to review their development and the 
underi 3 ring Iheton which still determine their size and char- 
acter, for a more striking example of the influence of economic 
and social factors on the work of an educational institution 
could hardly be found. Since pre-war days part-time day 
education has expanded some seven times as shown in the 
Table 2 (p. 6) and not unnaturally there has been a good 
deal of satisfaction at the progress made. There is indm a 
risk of complacency, so that it is of first importance to look 
at the total scale of the problem if the provisions of the 19i4 
Education Act are to be met. The issues involved can best 
be seen by separate consideration of the various groups attend- 
ing part-time day courses, namely, those cngag^ in empby- 
mcnt aged 15 to 17 years of age, those 18 years of age and over 
also in employment; and secondly, the various other groups 
such as leisure classes and so forth. There are some who 
understandably dislike the term 'day -release* for those in 
employment, as implying a release from bondaM or at least 
unavoidably unpleasant conditions; but we shsiu use it as it 
has passed into our educational terminology or jargon, and it 
is most unlikely to be displaced. 

The varying composition year by year since the war is 
shown in Diagram 7. Unfortunately it is not possible to 
derive a similar diupam in terms of student hours of attend- 
ance. If it were, if would almost certainly show a far greater 
relative expansion of the 'volume' of work in day-release 
courses, for these are mainly on a full-day basis whereas 
most of the other part-time day classes are on a half-day 
basU. 

The continued rise of day-reUkse numbers is strikingi but 
further analysis is required into different age groups to appre- 
ciate the simifliBnce of the expansion of day grlrate re^ee- 
lively at thraiuptyoolleae age range and beyond it. Dla|gam 
8 shows the age groups tn 1852-88 and the figure of 108.481 
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students over county college ag^ indudiitt 86,918 aged 81 
years and over, is very remarkaUe; these %ures are 84’4% 
and 11*9% respectively of the total day>release of 809,255. 

Diagram 8 also shows that many fewer women studcmts are 
enroll^ to attend these courses than men, but how for this is 
due to the kinds of occupation mostly held by womeA is 
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Source- MiniMry ef UmeuHom im I9ST* TMn 44 tmd 5 /, 

and e^vaUmt TaSkt im pnviomt Repart& 

diflieult to determine (p. 888). The diagram does show a 
greater equality of treatment at the county college age range 
tlian later. 

The different rate of expansion for the different age groups 
is shown in Diagram 9, bsing most rapid for the county 
college group. 

The increasakUhown in Diagram 9 tor the IS to 80 age 
group may be thought surprising in view of call-up for 

* 1% vdMM asam issa4^ 1— TT.nr- lSS«-5->aSM«l BladMBti. 



y t.n th0u$on^ti H0mt»r »f SMmm ifn thtuttniti 








WOBKING ABRANOEMENTS AND COUBSlSS 107 

military aervice; od the contrary, it is due in part at least to 
defmnent from military service for those in courses of 
training recognised for this purpose (p. 80). 

The rate of expansion of the county college grqup shown in 
Diagram 9 may be misleading, and give rise to false optimism. 

l^e full significance of 
Diagram 8 is seen only 
when the comparison is 
made of the forcing age 
groups against the total 
number who could attend 
part-time day courses if 
all arrangements were sat- 
isfactorily made. Section 
48 of the 1044 Education 
Act laid down the duties 
of lx>cal Authorities: 


To establish and maintain 
county colleges, that is to 
say, centres approved by 
the Minister for providing 
for young persons who are 
not in full-time attendance 
at any schcml or other 
educational institution such 
further education, including 
physical, practical and voca- 
tional training, as willenable 
them to develop their 
\anous aptitudes and cap- 
aci ( ics and will prepare them 
for the responsibilities of 
citizenship [I], 



DIAORAM 9. INTRKASB OF 
niFFKHKNT AUK GROl'PS IN 
DAV-RKLKA.sk C'Ol'HSRS 
(KnglaiKl and Wales, ISSS-SS) 
Sonnr: Minitlrif tf Rdurt Hem Reptrt, 
'tUnmtim im 19ST. roMm SI and 
mt InWfwl ToMee <a pn vtm t Jtipartf 
(M.M JS.O.); Umm nadir IS yttn w Sf* 


The county college is to 
deal wiht young persons 
over school leaving age 
until they reach the age of 18, t.e. aged 15, 16, 17 years, and 
the figures are given in Table 8, lines 13 and 18 (p. 83). 
Of the county coUege group aged 16, 14 03 % are in attei^anee: 

of those i^ed 16, and lS’87%of those aged 17 yean, 
an avrragr o/ 14% over the whole county college group. 

Though we must not disparage the vision and courage of the 
originators we must admit umt at the beginning of any 
development it is not very difficult to reem a sevenfold 
expansion and we muit mt ohuy of deacribinf it as tha 
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piesent revolution’ [2]. We may speculate as ^ when the 
revolution* will overturn the whole, especially when we recall 
tLat a public meeting was held on 4th December, 1058, to 
cdebrate the starti^ of day continuation classes by Cadbury 
Brothers and the Birmingham Education Committee 40 years 
before [8]. This event led to a lengthy cenrespondence in The 
Timet [4], ftiU of hopes, wise counsel and the fruits of experi- 
ence, but all this cannot alter the hard fact that for this age 
group in England and Wales we have another sevenfold 
expansion still to achieve. In Scotland the position appears 
much worse [5]. The quantitative measure df the task which 
lies ahead can most readily be seen from Diagram 10. 





DIAdHAM 10. 

ACTUAL AKD POTENTIAL COI NTY COLLEGE STUDENTS 
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Aowree; M'fnwfry EAmMom BrptH, 'UttceKm in I9ST, TdUta 2 end Sit 
and ajMMbnl TaUn in pnciaiu Heporta {H.M£X>.) 

The gap in present provision for those not in fbll-time 
education is shown by (a) in Diagram 10. This is formidable 
enough but the ’bulge’ fiassing tiuough the schools will reach 
the ’county rollegc’ groups atmut 1961-08, and the present total 
15-17 age group of 1,088,000 will have increasM to about 
2,880,000 Iwtween 1962 65. Assuming that much the same 
proportion of children continue in full-time education the 
potmtial exnanflpn required is to pi^t (o) in Diagram 10, If 
more stay al^hM the gap wQ] be oorrespondinpy reduced, 
and if by then the schcwl leaving age is raised to 16 years 
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the number remaining for the county o(41eges is represented 
by point (B) in Dia^iram 10. At the last two years’ rate of 
exiMUinon point (a) m Diagram 10 will be readied by 1060-68; 
taking the best average post-war expansion the result will still 
only be that represented by point (c). 

Diagram 10 diould drive home the scale of provision yet to 
be m^e in creating county colleges, but the problems are 
likdy to be even more acute. At present most part-time day 
courses total about 220 hours per annum whereas Section 
48 (8) (a) of the 1944 Education Act requires ’not less than 
three hundred and thirty hours instruction in a poiod of 
twelve months*. To comply with this, present day cours^ 
on average, would need to be increa^ by one half, with 
formidable requirements in stalling and accommodation. 
These cardinal problems combined with one another to wreck 
all hopes placed on the Fisher Act, except in the unique case 
of Rugby which has been recounted by its Principal, Mr. P. I. 
Kitchen, O.B.E., in his book From teaming to Earning [6]. 

Moreover, there is the imperative necessity to bring the 
whole scheme into cfTect on the same appointed date every- 
wiiero. Assuming that the present number of about 1,887,000 
i'- to be gathered into county colleges, and that tlie daily dis- 
tribution is a reasonable average, tiicre would be a maximum 
(liiily roll of aliout 870,000 students. Assuming normal 
statiing ratios (despite special requirements) and allowing for 
n 7 i -hour day as against the present usual 6-hour day, this 
means that about 22,500 teachers would i>c required. Against 
this may be s(‘t a present estimated total of 2,200 teachers 
cngng(‘d on this work so that about 20,800 additional teachers 
will l»e required, a formidable total indeed [7]. Of coarse tlie 
.scheme would be brought in over a three-year period, requir- 
ing about 7,000 more teachers annually for three successive 
years. There is unlikely to be a great increase in works 
seluKtls (p. 186), though these can probably be more readily 
staiTcd with teachers remaining in industrial employment than 
entirely separate county colleges. With no mate^ changes 
in these respects there be smne 668,000 more young people 
age 15-17 years in employment (with important consequences 
for full employment) (Chapter VI) and this would mean a 
50% increase in staflbog on the foregoing figures, a require- 
ment of 81,900 teachers altogether or 10,600 per annum for 
thrw years. Finally many of these teachers will need to have 
iiad industrial or other specialist experience. All in all, the 
pr^lem is formidable but mA impossible of sohition. 

One further question of great importance is whether the 
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oocapations of those already released are differait in kind and 
scope from those not at present in attendance but who would 
attend county colleges. Table 10 is therefore of particular 
interest [8]. 

TABLE 10 


DAY-BBI.KA8K STOSKNTa 

Cl.AaSmZD ACCOKOWO YO THE iNDUSimr OF TBB EltniOTBB 



Release to 

Total 

Percentage 
of Total 


Tedinical 

Art 

Release 


Institu- 

InstHu- 

for 

Release All 

Industry 

tions 

tions only 

Industry 

Industries 

Agriculture and Horticultuie 
Mining and Quarrying 

027 

1 

098 

080 

20.001 

— 

29,001 

0*50 

Treatment of Non-Mrtalliferous 





Mining Products other than 
Coal 

1.118 

108 

IJKM 

0*44 

Chemicals and Allied Trades 
Metal Manufacture 

10.440 

55 

10,005 

8-55 

8.618 

07 

8,085 

1*10 

Engineering. Shipbuilding and 
Electriciu Goods 

115.188 

180 

115318 

87*25 

vcimfet 

Metal Goods not ebewfaeie 

5,080 

27 

5,068 

1*88 

speclAed 

Predion lostniments. Jewel- 

504 

— 

504 

0*10 

Icry, etc. 

Textiles 

861 

5,117 

887 

184 

008 

5,801 

0*28 

1*71 

Leather. Leather Goods and 
Fur Clothing 

150 

54 

204 

0*07 

2,070 

70 

8,058 

0*90 

Food, Drink and Tobacco 

0,805 

72 

0,877 

2*22 

Maoidlscture of Wood and Cork 

1.088 

575 

1,058 

0*58 

Paper and Printing 

Other Manufacturing Industries 

6,704 

8,688 

10,477 

8*88 

2,011 

8 

2,014 

0*84 

Building and ContrMting 

84.280 

4,005 

80.105 

12 00 

Gas, Electricity and Water 

5.588 

0 

6390 

1*70 

Transport and CommunkatioQ 
Distiibutlve Trades 

10,060 

100 

11,108 

8*00 

10,858 

102 

10315 

6*80 

Insuianoe. Banking and Finance 
Public Administration and 

100 

— 

100 

0*05 

Defence 

16,208 

2tg 

10381 

5*82 

Professkuial Services 

24,054 

1,207 

25351 

8*10 

MisoellaneouA Services 

2,607 

218 

2385 

0*08 

Totai. 

290, 6t» 

12,082 

800^255 

100% 

%ofTdtal 

05 '02 


100% 



Out of fifteen different categories the first six biggest propor* 
tions (in decreasing order) come from engineering industries, 
building, public utilities and local government, chemical 
industries and commercial and professional occupations. 
These industries ore ones in which training is vitally necessary 
to their proper performance or economic survival. Assuming 
for the moment t||t this is so, we may look at Diagram 11, 
which ritows tlBirielative development sinoe the war [9]. 

There has not been a strong differential devdopment but 
three groups have in cr e a sed hi mndi the same proportioa. 
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The majw groups, engineering, building, cnenucals, miiung 
and public services, comprise &e greater part of day^n^ease^ 
and its general rate of increase over these years is the direct 
result of the increase of these main groups. In other mwids 
the extenrion or spread of day-release into other occapatkui 
and industries hais been negligible in comparison with the 
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diagram IJ. ANALYSIS OF GROWTH OF PART-TDIE DAY RBLBASB 
BY INDUSTRIES 

From MimUi^r^ JMwoMm I9S3 tUport ly ptrmMorn^AoCttUnBtr UJiS.O. 

expansion of day-release in industries where it has been Imig 
accepted. In terms of induatrieB we are still preaching only 
to the converted. 

The kinds of part-time day course available have been and 
still largely are professtimal m duuracter and designed to lead 
to advancement in industry. ^Whatever may have been the 
original purpose of the Natkmal Certificate system in terms of 
me educatiw of tnehnicians, it has in liset become a mudi 
i^uented route to th# derimUe prafiMrioul standtng, fiar 
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eaoUnple, of « qualified engineer. With limited lesouiees and 
the desire for prestige, tMhnical colliqies have hitherto eon* 
omtrated upon fuolesrional and degree courses to the com* 
parative neglect ot craft courses. Moreover — and tins has 
been a serious criticism of the content of higher courses pro- 
vided for industry — it has been possible to run these hi^er 
courses with fewer practical facilities than would be necessary 
for craft and practical technological course^j^ This is one of 
the reasons why, in Pamphlet No. 8, Further Bdueation, para. 
29, it is stoted that *the practical education of the lower 
grades of mdustrial workers has been attempted only to a 
small extent’. Another reason ^ven is that the standard of 
education of the worker has been too low to form a sound 
basiAeven for a light structure of technical and scientific train* 
ing. Jt is hoped that a year’s extra schooling, especially when 
the long-delayed reduction in the size of classes is achieved, 
srill do a great deal to remedy this, but, as already noted, it 
cieiftes a serious teaching problem, especially when part-time 
^y classes are too smidl to allow of proper grading. The 
changing attitude of industry may also ease the situaUon 
(p. 178). 

The nature of part-time slay courses is indicated by the 
industries listed in Table 10, and these are provided for three 
main levels leading to professional, technician and skilled 
craftsmen, or equivalent and, much more rarely, semi-skilled 
occupations [10]. This purpose largely determines the length 
of the course, the majority being of three, four or live years 
at the technician and skilled craftsman levd, and up to seven 
or more years for professional qualifications. The general 
arrangements of these courses and the resulting qualifications 
are d^t with under various partnerships in technical educa- 
tion (Chapter V), and their technical details in Chapters VI to 

xin. 

Part-time day-release courses are very varied, but the main 
types are shown in Diagram 19. The minimum time for com- 
pleting a B.Sc.(£ng.) London External Degree Course is 
shown in (i) and assumes that the student has no mishim on 
the way. It is a very exacting course and not the leaat 
difficult part is that for the Intermediate Degree, or Advanced 
G.C JB. at the end of two years. The diifieiuto arises directly 
from the previous education of the student. If he comes from 
seocmdary edtm^jfrn with all Hr most pf his G.CJL Ordinary, 
Levd subjeet^hn will enter Cmirse (i) and if he has W 
Advanced 6.CJB. requirementa he wfll enter the Fart 1 Fhml 
Course. If he has rndy partial Advanced 6.C.E.r«qiiiraoi«nlS 
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w 

be erib probably enter the second year ana complete the 
requirements at the end of that year (the ages shown in 
the diagram are not rigid but give ^ minimum likdy condi^ 
tkms). Course (ii) shows the normal sequel fior a student with 
few Ordinary G.CJS. subjects which he may complete in 
stages, or take the minimum number and ho^ to complete 
the Advanced G.C.E. in three years. Problems of deferment 
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should not be overlooked, eeperialiy because the student wish- 
ing to take an External 1>S|M caanot seeure defarment until 
he has Intermediate or the Advanced G.CJB. In that case the 
student’s eourie is lengthened by two years’ Nationel Service. 

While it is poesibls ite a statot to enter such a oouiee directly 
from an Evening Snititttle fbiaainaro Senior T echnic al 
(P.S.T.) Cowin dis is now very unuenal and he isfsneial^ 
advised to talw to NMioiielCirtiiiaitoCoaiie. 
a aigni^t number oC elndMle who eompleti to WNM 
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National Certificate Course and then start on the degree 
course, even though the firm understandably no longer grant 
day-rdease. This refiects the hi^er social {nrestige of a 
university degree and/or the lack of a more broadly based 
Higher National Diploma Sandwich Course (pp. 86-94). 

difficulty of the course is also directly related to the 
time availaUe in college. The rate of progress as between 
course (i) and course (ii) will be greatly determined by the 
proportion of day-release and evening attendance. Course (i) 
can be managed on one day plus one, or preferably two even- 
ings (or one plus Saturday morning), but at the Final stage it 
is betto* managed — in the sense of more effective stud]r'iiisd 
the* greater likdihood of a good degree — with 1} days* rdease 
plus one or two evenings. At Rugby the degree course is 
arranged in dose co-operation with British Thomson 
Houston Co. Ltd., on the basis of one day and two evenings 
over a period of two years and two terms for Part I; and for 
Part II full-time attendance for four terms. “The Course is 
particularly designed as the “industry-based” equivalent of a 
full-time University course. The young professional engineer, 
starting on this route to his professiond qualifications, builds 
up his experience concurrently in his apprenticeship and his 
college studies* [11]. 

Similar considerations apply also to the National Certificate 
Course (iii), and particularly as regards the completion of the 
Sfi^ier National Certificate Course and endorsements (p. 157). 
The increased day-release of older students shown in Diagram 
8 (p. 106), is thus a very important development. Course (iii) 
of Diagram 12, shows the minimum time, but many, if not 
the majority of students, take at least a year longer and some 
have sevetd repeat examinations which poses important 
questions of selection (Qiapter VIl). Craft courses are more 
varied in duration and standards than other courses, but 
course (iv) of Diagram 12 shows the arrangement, again on a 
minimum time ba^ for a five-year course Ux the City and 
Guilds of London Institute (p. 150) Final Examination in 
Mnd>ine-shop Kigineeting. In the building crafts the Final 
Examination is taken at the end oi four yflnn* mui ^ 
endorsements or additional subjects few the FuU Teohnological 
Certificate, where such is appUesUe^ in the foUtming or awse- 
quent years m the student can manage to oomplele the 
neoeasary a|P)r in the time available to mm; this ie normaQjr 
only in wcvwngs at a period iHien he is taking nn in e i aa e e d 
lesponribilities. Very able studMiti may be mea m mi to 
tranaCm to the Natkmal Certtteate Ogpm at a etage nikii i* 
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detennined by the idatkm of the eubjeete studied on the two 
ooiuses. No selection qrstein will ever be perfect end social 
feetors may supervene to disturb*a young person’s ordered 
progress (Chapters VU and XVII), and tar an idde student to 
be pennanenw subject to adverse conditions is unjust and 
fenetratmg. movement or ’escalation* between couipes, 
thou^ small, is therefore very important in preserving latesnl 
flexibility in a vertical structure, a feature much admued and 
indeed desired by Continental educators sedng our system at 
woi^ This is apt to be overlooked by over-tidy minds 
amdons to specify entry requirements to courses in terms of 
subjects only. 

Mother important matter, dosely related to management 
requirements and especiaUy its problems in industry and com- 
merce, is that of continu^ general education. Indeed this 
has become of such importance as to be a subject of continuing 
controversy and to have resulted in the setting up of a specuu 
committee to consider it [12]. This controversy has t^ved 
on the continued juxtap^iion and ctmfusion of ill-defined 
terms such as vocational and non-vocataonal, vocational and 
general studies, vocational and liberal studies, vocational and 
humane studies, leading not unnaturally to such an antithesis 
as *a broad liberal education and a narrow vocational train- 
ing*. With the changeover from evening classes to part-time 
day courses the hours of attendance have increased about 
150 to about 220 per annum, i.e. about a 50% increase, thus 
making substantU changes possible. But with the hig^ techni- 
cal standard aimed at, the ex tra time has been gladly, not to say 
avidly, seiied upon to fill out the vocational subjects, increase 
their content, and bring in more of the basic science and mathe- 
matics B meet rising external compulsory standards. Though 
there are exceptions this is true of most day-release courses. 
But if the county odteges were brought into being, the hours 
would again be increased by about 50% from some 220 hours 
to 580 hours per annum. Again, for the more teduucal courses, 
there would be the same temptation to repeat the prooeai. 

It is weU therefon to reeall that the Act required the oounty 
college to provide ’such fertlwr educati on , inc l ud i n g physical, 
practical and vocational tmlniiKb aa will enaUe Uiem to 
develop their vaiioua aptitudes and ca{iaeities and will prepare 
them for the req|Kmsibaitiea of eitiaemJdp*. Oneeagrathey 
will pose the pidblaa of the halanee of stodka, spedfie trafai- 
iv and oontimied goaeral edueatioii hi an acute lorm. Aa 
are at the aMUnent, Iheee aeema Uttle B I wMiwi d of a 
ready and wide aeeifl|ao»-*«Mapt hi aona day ooHOVnalian 
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and woiks sduxda — of a timetable nuide as indicated in 
Youth's Opporbmiiy, There the suggestion u a day ‘of eight 
periods, of which one and a half are to be given to physical 
education, three to practical, two te^neral and one and a half 
to elective activities. Such a day seems to give the necessary 
balpice of menrement and stillness, of physical and mental 
acnvity, ipf free choice and imposed, atnd of active anS passive 
participation* [18]. Against such a picture of perfection most 
schemes present a disturbing imbalimce (Chapter XXVIU). 

The 1944 Act allows of an alternative mode of attendance 
in continuous attendance ‘for one continuous period of eight 
weeks or two continuous periods of four weeks in every such 
year*. This may be pr^erabie where a young person is 
employed in an industry with widely varying seasonal 
demands, as, for example, in agriculture and in the catering 
trade in seaside resorts. There would probably be a difTerent 
arrangement in rural areas contiguous to towns but in thinly 
populated areas the best solution is that of a residenti^ 
college. The Ministry’s p^phlet No. 8, Youth's Opportunist 
disciuses four ways in which a county authority may provide 
f<w its rural part-time students (i) by sending them to a day 
ooUege on the outskirts of a small town, (ii) by establishing 
residential colleges, (iii) by combining the residential college 
with the day college by building a hostel at the latter, and 
(iv) it may attach a day coll^ to some existing community 
centre or, less desirably, to a secondary school. A period (tf 
residential college life can have a profound social effect com- 
pared with the brief weekly visit to a day college, an effect 
wluch might well be as profound for this age as Ute Danish 
F<dk High SdKxJs have been with adults [14]. On the other 
hand, it seems probable that the educational effectUhrough 
the knowledge and skills gained may well be greater with 
attendance and contact kept up thn>U|hout ^ y^* ^ 
the absence of extended experiment, argument on these turn 
aspects can undoubtedly flourish, for at the moment there is 
no evidence on which to decide. Indeed a comparison of 
Fam{dilet No. 8 with the 1984 Report of the Working 
<m Agricultoral Education [18] is definitely discouraging with 
major proUems yet to be solved. On reflection, we could 
ho^ that the best could be secured of both worlds and that 
both modes of education could be combined. This is in effect 
what is sIsqmII happening with the increasing opmirtunities 
to resideiitfll fdttcation provided for youim peopie in ein^ov* 
meat, in residential ooueges, extra munu dqMtftments* the 
Outward Bound Schools m so forth (Chi^ter VI), 
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TABLE 11 


SimmcTf Stodisd in Btsnino CudftM in Makni EnrAsutmaENT* 

(OTHBN THAN AfO) AND BtNNINO InW I T WI 
aiwl Wa 1 a 9 IMl-S) 


Sscncm A: Gknbbal Sinuvcn 


StudenUHoiiit Amrox % 
of AttgDdmoe of Scotfam 


1. EngUih S^KIitTM 

8. IAU#u^(es Otber thon BngUtb 9,4t9«i88 

8. Social Sdmcrt l»4M«ie9 

4. Mental and Moral Sdenors 138,759 

5. Mathcmaticii and Natnral Sdenoet 13,908,897 

6. Art 1,599,875 

7. IlaodicmfU 7,155,847 

8. Music, BlocutioQ and Theatre 8,890,775 

9. PliysM Culture 7,341,458 

10 First Aid An<l llvfficnc 939,^ 

11 . Gtou|m.h 1 General Counes 99,314 


Pcrcentagcsofall evening student-hours —48*04% 43,094313 


llM 

5*74 

9« 

0-91 

0*49 

9*85 

18*99 

9*34 

17*30 

0*78 

0*34 


Skction II: StrEJBCTS Rklatko to Connkecx and iNDiwrmv 


1. Agriculture and Fishery 384,145 

2. Nautical Oocrupatinni 97,^ 

8. Mining and Qiiarrylftf 9993tt 

4. Building and AUkd Occupations 4374,759 

5 . Manufacturing IndusUiei 13319,488 

6. Book Printing and Allied Occupations 855,690 

7. Commercial aiid IVofeaslonaJ Oocupatlons 10399,448 

8. Peisonal Services 997,009 


Percentage of all even(o*^tiui«nt-houn -84'08% 39361,784 


0*95 

0*19 

1*94 

18*92 

41*38 

3« 

98*51 

1*99 


SacnoN C: Oomibbtic and Woiixn*! SuBJnera 

1. Ncedlccimft 19377349 91-81 

3 . ('hild Care and Nursing 03,704 0*41 

8. Other SobJecU, indudlng Cookery 3,795,804 17*79 

Percentage ofall evening student-hours -17*55% 15375,941 

SnenoN D: Miscxllannous Sinmkts 

1 Tutorial Classes and Individual Study 9,595 1*99 

2. Other Miscellaneous Subjects 391359 99*74 

Percentage of all evening student -bouis —0*99% 384,840 ^ 

Geamo Total 87318,857 ** 


A table can be abatsaeled under aiiniiar headingi Isr Art BMobttibnieoU 
ftom the Ministry's 1959, Table 45. 


Students released fh>m employmat fonn the maj^ty of 
students attending part«time day eoursea at ahown in Diapam 
7: the others attend eoursea of a general nature, or at any rate 
t^ey are not apeoiflcally related to employnuiA though thoe 
is an undoubttri vocanonal dement m many w them* Tbe 
modem jargon deaeribes wives and mothen as *1101 gaMIdlr 
employed* but doaa —t BO au fin aa to tar tlMTaM*n&tflBlaftdlar 
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occupied*. Many of them attoid classes with keen enjoyment 
and satisfaction, and with great advantage to their homes 
(Chapter XI). Many adults, especially retired men and 
women, enjoy recreative clas^ in the aftonoon and many 
more should be encouraged to devdop new interests in life as 
in the notable experiments in paintiitg clasles (quite distinct 
firom painting and decorating for home repairs) successftilly 
made at the ^uthend-on-Sea Municipal College Sdiqpl of Art. 
Hidden talents, dormant for years, may be discovered result* 
ing in keenest satisfaction and posonal fuliUment; all the more 
reason for developing such leisure interests eariy, in evening 
classes and week-end activities (as in music and drama) 
during the student’s working years. 

Ever^t^ Ckuses 

The diversity of technical education has been noted in 
Chapter I, and illustrated by reference to the range of subjects 
in evening classes as analysed in Table 11 [16]. Another 
table can be abstracted under similar headings for art estab- 
lishments from the Ministry’s Report 1958, Table 50. Such 
bare statistics can convey redly very little of the rich diversity 
of human interests in these evening courses, and it would be 
easy to be statistically misleading by making further detailed 
analysis. 

Mwy motives and purposes play havoc with statistical 
i^pproximations, and it is impossible to draw any sharp divid- 
ing line between further education of direct use to the indi- 
vidual as ’economic man’ or to the industry which emplo 3 rs 
him or her, and further education which could be classified as 
cultural or recreational. Table IS gives summary totab of 
evening work in the three main kinds of institutions [17]. 


TABLS M 

AiULnu or EmutuoDm at KvamNo CouBSMfCiaMfs 
(Bmtaiid Slid WalM IMS-*) 

No. orftodfMls 

wIioMUmdsdiU Studeat Uam 
amr ttoe In the 

BdiMEMitkNIfil 


IfMlHotioa 

L Major EsUbllitoaiU (other 
thui Alt) 

U. Alt KetoblkhiMnU 
Ut Beeninc InHttDtce 

Totai 


Ywr 


Aptml 


Fiireent. 

oClhlol 


miMi 4A7974M 




Bjmjm 


•*iS 

um 

1 


An ampli fi cation of line (i) ol Table If fbr teohnleil eoOeM 
only aa in TaUe 11 is not BYailabk^ but H would 
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wear a man strongly vocational aspect in that Section B 
would account for a greater proportion of the whole, whfle in 
Section A such subjects as mathematics and natural sciences 
would again bulk mote largely. Even so it would stOl be 
seen that the work of tile major establishments (other than 
art) includes a great deal of truly general subjects and 
activities. 

Evening classes are the oldest form of technical, or what we 
now call fiirther education, and have always been subject to 
the over>riding necessity of limitation of time. How unfav* 
ourably evening classes are placed in this respect compared 
with other courses is shown in Table 18 [18]. 

TABLE is 

AvKRAOB Stuobnt-houu OF Attkmdancb Pea Annum in VAsioim Counts 

IISJ 






Approx. 

Ratio 



Student- 

No. of 

Student-Hn. Betireen 


Coune 

Houn 

StudenU 

per annum Coumee 

i. 

Pull-time 

47^.481 

50,481 

888, say 850 

« 17 

U- 

Part-time Day 

54,044,081 

858,040 

158, eay 150 

»8 

la. 

Evening Couftes; 





Teehnlm 

44,707388 

700,158 

03308 

84 



Art 

5340,1180 

88 



Kvening Iiutitutee 
Total of all 

48310375 

1386310 

41 



Evening Clasees 

04,457387 

1380,185 

51,My 50 

m 1 


Accepting for the moment the direct ratio 1 : 8 : 17 it is 
very clear that lack of time is the dominant factor in evening 
classes, especially in vocational classes directly related to 
employment. With leisure activities, particularly those which 
can be continued at home, the problem is different even though, 
at the risk of being sententious, we must add that there is 
never enough time for all that most of the students would like 
to do. If we examine the figures more closely we find a 
different emphasis, but not a radically different picture. We 
may take the full-time courses as basic and accept the ratio 
figure of 17. The part-time day figure is lower thim might be 
expected, especially as most day rdeasc courses average about 
220 hours ^ annum and there is comparatively little wastage- 
After makmg aU allowancea, the moat optimistie overall ratio 
could be 17 : 4 : 2, whkh s^ pointa to the sevcK restrietion 
of time in part-time day and especially in evening d la i a e s. 

The reasons for the poor i^tendonoe of studsofo nt evening 
classes are all %oo eaqr to eataloguet the pnfalem is what to 
do about them [19]. The folfow^tolm their toUyeMrilM 
year with diilieMsii« legulaiity! overtime^ op# h^ %ws^ 
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on • job*; shift work or staggered hours; an indifferent or 
antipathetic firm whidi will not allow time off to get to a class 
on time; travelling difficulties, especially in bad weather; ill- 
health — ^both personal and in the family (which tisually bean 
heavily on women and married students); lack of encourage- 
ment in the family, or simply home conditions which make it 
virtually impossible to do any homework or other study; 
changing from one job to another, inseparable from finding a 
suitable job at this age, and this may well happen part-way 
through a year. These test severely even the robust and 
purp<»efril students and soon dispose of their weaker brethren. 

those who escape these greater hazards there are still 
the subtler snares of life, which are hardly less potent deterrents 
to determined study; the counter attraction of dances, youth 
clubs! cinema and now television; the uncertain feeling due to 
an impending caU-up for National Service; switching to a job 
with more immediate pay (with all that that means) and 
requiring less study and clas^ but, not unrelatcdly, offering 
less ultimate prospects. Then there are undoubted academic 
reasons from ‘not hitting it off with the teacher’, or ‘because 
no one seemed interest^ in anyone else* to ‘I liked the 
engineering drawing, and even the science, but 1 couldn’t 
understand the mat^, not tlie way he taught it anyway’ (a 
significantly defensive note). Against all this the older 
students are, by virtue of necessity, a highly selected group, 
but they have their own problems, with increasing responsi- 
bilities at work (which do not always wait upon the gaining of 
a Certificate). Family responsibilities play their part, 
though they can be an added incentive to become qualified. 

All in all it is surprising, and gratifying, that so nuiny per- 
sist to win through to a final achievement which can never be 
‘assessed’ in marks. We must not overlook the dispropor- 
tionate effect of — say — two absences, fbr the student soon 
feels it is hopeless to try to catch up. No wonder that many, 
if not most, colleges regard a student as having left after four 
consecutive absences, especially when solicitous postal 
reminders have elicited no response. This problem of catch- 
ing up is the critical problem m the evening students, particu- 
larly if he has been somewhat ambitious in his commitments, 
either in the standard of the course or in the number of nights 
of attendance. 

The an»n»Acnts for evening classes are not very corn- 
plicated onoralow a general pattern. The hours for holdiag 
them were made earner du^ the war and, like tliealie 
hours, have not frilly returned to their farmer times. Belalsd 
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to this general practice ia the eariier time at which nmmal 
public transport ceases to run. Most daises are held between 
6.80 and 9 p.m. and most of them are of two hours’ duration, 
ustully from 6.80 or 7 p.m. Others directly linked with busi* 
ness on the spot, with travelling home to be done afterwards, 
may start at 5 or 5.80 p.m. Teatime classes for day-release 
students travelling from afar also are held bom 5 to 7 p.m. 
Courses with a sutetantial proportion of practical work to be 
done generally have longer elams, bequently 6.80 to 0 p.ra. 
and even 6 to 9 p.m. Such longer perils usually comprise a 
one hour lecture with practical work to follow. Problems at 
once follow where pressure of numbers requires two groups 
interchanging on the lecture room and the laboratory. A 
choice then may have to be made among several undesirable 
alternatives. For example, the lecture and laboratory periods 
each have to be 1} hours (even 1| hours) with unwelcome 
reduction of practical work and undue extension of lecturing. 
We remember vividly a demonstration lecture about part- 
time teaching in which it was stated categorically that 
the desirable maximum for a lecture is 40 minutes and 
this particular lecture, proving this inter alia, lasted 65 
minutes. After a day’s work and travel, a 1| or hour 
lecture brings rapidly diminishing returns, especially in 
advanced work during the last peri^ of the evening. Obvi- 
ously the sco|)e of already limited practical work is reduced 
still further. If the lectures arc held to 50-60 minutes* dura- 
tion there will be a double load on laboratory accommodation 
in the middle period, with all that that enti^ at the limit of 
caimcity. Such problems are a commonplace, and indeed 
many a head of department would nowadays have a sense of 
wilful neglect if rooms were not continually used on this basis. 
After such conditions it is difficult not to fed that a room 
empty is a room idle, and become forgetftil of the need for 
changing arrangements throughout the year, and a good 
degree of flexibility. The Minute’s Building Bulletin No. 5 
recognised this inherent problem in technical work in assum- 
ing a two-thirds ovmall usage of aceommodation to be reason- 
able [90]. In many colleges the present usage is bur beyond 
this. 

Hie more sucoessbil an evening dass is, the more (he 
students wish to stay behind to continue discusskm. Some 
may And this is more likdy with general subjisets than with 
speciflcally scientific or tedmical subjects, though many would 
rdute it; be that as it may, all teachers with sudi etudants 
would agree on one thing. Nothing is then man inftnintiim 



1S2 TECHNICAL EDUCATION 

than to be made acutely aware of the fact that the carmaker 
is waitiDg*. and have eitheie to fotedose the discussion or 
try to continue it outside. It may be the caretaker’s condi- 
tions of service or his outlook and temperament, but which- 
ever it may he, it is exasperating to Im expected to depart 
qmetly with an apologetic air for having used the place at all. 
As for life’s troubles, anyone engaged in evening class work in 
someone else’s building knows they crop up hom time to time. 
Problems of joint usage, as in evening use of a day school, 
apparatus not put out or not put away, damage to furniture 
and apparatus and so forth — can be magnified by ill-will to 
such a degree as to make one wonder whether both day and 
evening education can be part of the same service at all. 
Fortunately they are very few and the impression is that 
they 'are fewer than formerly. 

Many technical institutions have grown from small begin- 
nings in evening classes in other buildings and the link is long 
retained. Moreover, as the College grows apace it is found 
desirable to place still more evening classes in nearby schools 
and then a variety of arrangements may obtain, broadly 
summarised in Tabic 14. 


TABLE 14 

Techkical Colleges and Evening Institutes; 
Administrative Relationships 

i. Total number of colleges surveyed .... 184 

ii. Number with Principal fully responsible for the related 

evening institutes .... 41 

iii. Number where Principal has limited rcj^Mmsibility 18 

iv. Number where Principal bad no adminikrative respon- 

sibilities but is consulted about genetal arrangements 18 

Over three-quarters of the colleges listed in line (ii) of 
Table 14 are small institutkms. 

The range of standard of courses available in evening classes 
is very great, reaching from very elementary courses in general 
education and technical skills up to final pr^essional examina- 
tions, particularly in commerce and technology, final d^rees 
of Ixindon University, and beyond to post-g^uate or post- 
advanced refresher and intensive courses, even resea r ch, and 
yet again to courses in management at various levels. If in 
the main tlukjhiditions of time and place are so arduous that 
good work M done despite them, good work is never thele s s 
done. This must be emphasised for there are two opinions 
which need to he combated; both stem from a laudable 
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desiie to inmove tho lot of itudents, but both auffer from' an 
unreMOoabM over-emphasis, fhe first is (bat evening classes 
are so arduous, so limited in scope and have so many inherent 
defects that though they are betta* than nothing unito duress 
of circumstance, in a reasonably planned economy they would 
vanish altogether in favour of daytime education. Quite 
apart from the feasibility of endlessly extended education, this 
wholesale condemnation is also unrealistic in ignoring the 
great increase in people’s leisure time in the last few de<^es. 
It is a good thing for people to use a reasonable part of their 
leisure time to attend evening classes whether for purely 
leisure interests or for vocational purposes. No one keenly 
interested enough to do so should 1^ denied the opportunity, 
nor should their attendance and attainments necessarily be 
judged by the same criteria as apply to full-time and part- 
time day-release courses. There is a further point in that 
certain interests and activities become significant or com- 
pelling only as we grow older whether this l>e, for example, 
homecrafts or politics and local government, or yet again 
music and drama, literature and psychology, indeed tlie whole 
range of adult education howsoever interpreted and arranged. 

The second opinion would allow of evening classes on a 
broad basis but would deny to them any possibility of high 
standards in depth of treatment and understanding. There 
is, of course, some truth in this for young students in 
employment, pursuing advanced courses for example in 
science or one of the technologies, who must often plan their 
studies on the minimum requirements to pass the examinations 
(an aim not unknown among full-time students who have a 
wide range of other interests). It is true that evening classes 
no longer suffice for certain studies, e.g. in science and engin- 
eering (even though very bright students occasionally still 
obtain first class degrees this way) and all students able to 
profit by such studies should have daytime educatitm. Never- 
theless there are many evening courses in which vety hi^ 
standards are achieved and whi^ remain of great significance 
to the more mature student. In these the actual class 
becomes, not the time and place for ‘doing all the work’ but 
the point ot focus and illumination of the student’s experience 
and of his reading and rdflleetion in Us own time. 

Intensity of illumination not extension of exposure in ptO‘ 
longed clam hours is tint necessity of the evening student — an 
inmcapable challenge for the average class ana the teacher. 
This is the real argument in favour of the occasional lecture 
by the eminent tuolar, by tito original woricer, the ex|>lorer 
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abd discoverer. Intensity of experience, a fading of being a 
fellow worker or student (no matter how humble his part), 
linked with a motive, can work wonders, and indeed done, 
as the record of good teachers and their students has proved 
over so many years. The need will always remain as well as 
that for a devoted evening staff. As full-time secondary and 
farther education has increased, and part-time day education 
also, so there has been a consequent increase in evening classes. 
Indeed the state of voluntary evening classes could well be a diag- 
nostic of the health of the main educational system, and we can 
well look forward to their continued increase and importance. 

Range and Qualiiy of Courtes 

We need now to look somewhat more closely at the range of 
courses and their quality as determined by accepted methods 
of certification. In general leisure activities do not have any 
system of examination and certification. Put that way it 
seems absurd but many students are not averse to examina- 
tions, but rather welcome some defined incentive, with the 
added self-respect it brings. For example it is by no means 
unknown among students taking languages for pleasure and 
the prospect of travel. 

The great bulk of the work in technical and commercial col- 
leges and, to a lesser degree, in the colleges and sehools of art, 
is however in well-defined courses over a number of years, 
with the award of certificates at various stages. As shown in 
Diagram 12, an Intermediate Certificate may be awarded at 
the end of two years and a City and Guilds of London Institute 
Final Certificateat the endof four years (p. 150). Othercourses, 
depending on the complexity of ^e skUI to be mastered and 
on other factors, may have an Intermediate at the end of three 
years and the Final at the end of five years. Again, other 
technical courses lead to the award of National Certificates 
awarded jointly by the professkmal institutions concerned 
and the Ministry of Education (p. 154), with the Ordinary 
C^ificate (O.N.C.) generally at the end of three years and tii 
Higher C<^ificate (H.N.C.) at the end of a fiirtM two years, 
with additional subjects or 'endorsements’ at the end of 
UM>ther year. Alternatively the Higher Certificate may be 
organised on a thre^year basis to i^ude the mdonements 
f^uired for exemption fimn the examination of professhmal 
institutions. ^ B ie full-time analogues of the National Cortifl- 
cates are thM!»tional Diidomas at the Ordinary stage after 
tro years (O.N.D.), or the Higher Diploma (HXD.) awudcd 
after three or four years dcpoiding on the starting standard. 
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Final Degm Courses of London UniTcrtitjr are available, 
both full'tinie and part-time, ai^ the other noajor group of 
qualiflcations available are those'obtained through the exam* 
inations of the professional institutions, as in anddtecture, 
chemistry, physics and the business professions. We may thus 
have a *cour8e<work profile* of an institution shown in Diagram 
18, on similar lines to the work-profile shown in Diagim 4 
(p. 77). 

LoeaiCoO^tf Regtaud 

PtifUm Tedmleal CMttetf 
RdneaHam Teeknolagy 


Pwl Gradul* RMUcfc 
Pnt Cndiulc CeunM 
Final Dam* 

Prolwiional Finals 
Higtter Nattonol Diploma 
Higtwr National CmUkato 
Ordinorr National CorttAcata 
Ordinary Nallooal I>lplama 
City and Guilds Finals 
City and Guilds lotonDodlaia 
Advd G C E and squIvalMit 
Ord G C k and fwnarol adiseatloo 
Adult LduraUco 
Lasurr Actl% Ulos, otc 
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‘Course- work’ profiles do give an impression both of the 
range and quality of work carried on in a college, but the 
aspect of quality may be emphasised by an analysis of enrol- 
ments in different grades of courses. This is given in Table 
15, in which advanced courses are beyond Ordinary National 
Ccrtilioate, Intermediate Degree, G.C.E. Advanced Level or 
equivalent standard; senior courses comprise the three years 
for O.N.C. or for Advanced G.C.E. for Intermediate Degree 
or equivalent [21]. 

Art Colleges have been omitted from Table 15 as it is not 
jHissible to compare their work in the same terms. The most 
outstanding fact which is least widely appreciated, especi^y 
in academic quarters, is that there are nearly 12,000 foil-time 
and over 82,000 part-time day students attending courses of 
university degree and equivalent standard (linm 2, 5 and 7). 
This is of great significance in higher technological education 
(Chapter XV) and dso in tiie matter of grants to students 
(p. 525). 

Table 15 gives the overall national picture, wbidi shoiM be 
compared with Dtagramal4a and 14A, There is gnat variation 
between uuUvidual colleges and a broad die ti iu ti o n between 
regional and loeal colleges. The fbnaer tend to be larger in 
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size than the latter, but this may oeam to be generally true 
as they shed their lower levels of work to the local oolites. 
Even at present they have a greater proportion of advanced 
work, as shown in Diagrams 14e and 14d, and this wili become 
accentuated as the transfer of work progresses. 

TABLE 15 

Amajltbis «r Standasm or Day Coiumms 
(B nghunl and Walea 195S-8) 

Number of SUidenti 


Advaacad ^ Stnlor 

Nm- Noa- 



Unlvaiity Univmlty 

Univofrity Univgnity 

Junior 

ToUl 

I. 

Fuil Urn 4,736 

7.130 

“3.320 * a 1,334 



s 

Totiil MjUh Sections 

11,876 

34.654 

8.309 

44.739 

3 

Per oent of full- 






time Total 

a6-6% 

55 * 1 % 

l«* 3 % 

100% 

4 

Pafi-itmi iMf 






Courm 6,443 

a6.o88 

5.765 329.875 









5 

1 otal Main Sectioos 

3ar53« 

235.640 

84.769 

553.940 

6 

Prr cent of part- 






time futal 

AiX. 

6^8% 


IOO% 

7 

Grand Iotal 


»6o,294 

93.978 

397.679 ^ 


The individual enrolments of colleges are given in Appendix, 
pp. 587 602, but these cannot measure the quality of work or 
the variation as exempliOed in Diagram 14, or that indicated 
in Table 15. The question of whether any relationship 
exists between the size of a college and the quality of its wwk, 
tlio care of its students and its corporate life is a very inter- 
esting one with important administrative consequences dealt 
with in Chapters XVI and XVIII. l^nless these are dealt 
with, a college doubling in size may well become tw'icc as weak, 
not twice as strong or twice as good as is so often assumed 
must be so. 
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PARTNERSHIPS IN TECHNICAL EDUCAfTION 


The success of technical education is made possible (mly 
through a wide variety of living partnerships at various leveb 
and concerned with diflering aspects of our work and adminis* 
tration. As in the rest of life the practical meaning of part- 
nership goes far beyond any legal bond; some are very old, 
some new, some follow accepted established forms while 
others arc experiments to meet the compelling urgency of new 
industrial and social conditions. Running through all are 
three essentials, administrative, industrial and academic, and 
nil mu.st be preserved in balance if satisfactory harmonious 
progress is to be made. 

The administrative aspect is seen in providing the right 
means of stability and development for the level of education 
concerned. For example, at the moment there is a great 
controversy as to whether the administrative means and pro- 
cedures employed for local technical institutions are equally 
appropriate for major institutions (Chapters XV and XVI). 
By the industrial or commercial aspect is meant the way in 
which the needs of industry and commerce are met by their 
representation on bodies concerned with technical education, 
both administrative and academic. At the regional level are 
the advisory councils and academic boards, and the individual 
colleges have their advisory committees. The academic aspect 
is seen in the devising of courses and their syllabuses, in the 
determination of standards by appropriate examinations and 
certification. Thus we And a complex structure of examining 
bodies, regional examining unions, professional institutions. 
Joint Committees for National Diplomas and Certificate^ 
University External and Internal Degree relationships and m 
forth. 

Inevitably certain policy oensideiations, as in hi^io* tech- 
nology, and value judgements, as in academic matters, will 
arise in presenting the facts of this complex structure. For 
example, some partnerships are so unequal in character m 
scarcely to warrant the appellation at all, especially in 

J Js.1 a. 




expected from ^e teehniod colleges in some quaiten which 
ouc^t to know better. 
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Before proceeding to detail, we may stress the yery high 
proportion of volimtaiy interest and activity wmch these 
partnerships display. This does not vanish because some 
suitable statutory instrument is provided, as for example in 
the governing body of a college, or a formal instrument as in 
teacher representation on the sub-committees of a regional 
examining union. In these and in so many other cases time, 
thought and energy are given selflessly and enthusiastically 
for the ultimate good of students. Some advocates of adult 
education would perversely deny the appellation 'voluntary* 
to the work of those engaged in further or technical educatiim. 
Apparently if a student undertakes vocational studies he 
m\ist do so compulsorily; if a teacher spends time outside 
his normal hours in various committees, or within them so 
that he has to catch up on his normal work some other time, 
he cannot possibly be undertaking all this voluntarily. It 
seems to be impli^ that unless a student voluntarily attends 
a three-year tutorial adult education course, he cannot pos- 
sibly be educated at all. To deny the willing and voluntary 
nature of much of further education, including technical, is to 
abuse the language and be unjust to those engaged therein. 

Geveming Bodies 

There are regrettably still a number of colleges, including 
large ones, without properly established governing bodies, 
and therefore they lack that direct interest and support which 
a responsible governing body can give (pp. 484 et seq.). In 
general, the less the delegation of responsibility by the local 
authority, the poorer is the expression of its partnership with 
industry' and other interests. Among the elected governors 
there are many engaged in industry and commerce, who quite 
naturally keep this aspect well in mind. Nevertheless there 
is a strong advantage in having direct representation from 
industry and commerce at governor level, which is coneeded 
in the constitution of many governing bodies. But the 
^^presentation is generally only a token one, usually one 
represmtativc of the eroplqyen’ organisations one of the 
employees’ trades unions. What the proportion should be 
is still a debatable question (p. 501). 

The representatives of industry and commeroe are gathered 
I^erably on the nomination <d various employers' federa* 
tions and assocu^ons and of the rdevant trues counefl and 
similar organisMms. There is advutage too in spreading the 

% of representation in the governing body, to give the 
! good roots in diverse flelw of hstoest, and to psevent 
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onft interest beoomiiw dominaat to the detriment qf tito 
cdlective wisdom of toe body as a admle. 

Otoer representations on govomu^ bodies include those of 
the imiversities, the professional institutions and of the ool^pe 
advisory committees. Numerically, univerrity repesentation 
on the governing body is not likely to be large but iiaalita- 
tively it can be of great value. If the r ep rese n tative is 
concerned specially to see that all is done to assist toe 
principal and staff to raise educational standards and so 
have standards of provision raised for them in order to do 
tliis, then indeed this independent qualitative contribution 
is to be welcomed. Representatives of professional insti- 
tutions most closely concerned would be helpful as they would 
also provide an additional assurance of hi^ standards. 
Another desirable arrangement is to have the chairman of 
each college advisory committee as a member of the governing 
b<Kly, either directly by virtue of that office or as a co-opted 
member. He is then able to present the recommendations of 
the advisory committee in person and emphasise the necessary 
industrial and technical aspects of the matter under considera- 
tion. With a large number of advisory committees (p. 184), 
some other arrangement would be necessary to prevent on 
undue proportion on the governing body. In one case the 
chairmen serve on the governing b^y eadi for a period on a 
rota, but clearly each cannot present the arguments of other 
committees. 

That college thrives best whose governing body is a true 
partnership dedicated to fostering its work. With warring 
interests and clashing personalities, the results will satisfy no 
one and l>enefit the students least of all. The principal and 
staff are servants of the governing body in the lejpd sense, but 
in the best instances this does not preclude a real sense of 
partnership with the governing body in a fine and lively 
enterprise. 

Adviaoty CommiUeei 

These are a feature of toduaical education though not on the 
scale generally imaginadi, and thoe may still some con- 
fusion about theb fkmotions. There is the cautionary tale, 
presumably apocryphal,* of a principal who worked for years 
to (lersuade his govemii^ body to ertabliah an advisory com- 
mittce. This they were very nesitaat to do, think in g it to be 
a imtcntial limitimon of thm powers of govamanesu Being 
at length persuaded— let no one any ee|(dM— into tiiiis oourse 
of action, the first adviioiy eoamuttee waa eetabUahed. Sed 
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to rdate it met but cmce, for it advised the removal of the 
{urincipal. 

In many cases advisory eommitt^ are formed when the 
need is apparent and when there is likely to be a sufficient 
volume of support forthcoming. Sometimes, when a problem 
arises concerning a particular course or a pi^cular industry, 
a small panel is found consisting possibly of two governors, 
and a few representatives of the employers and employees. 
Such panels are quite adequate for dealing with specific 
problems as they arise, for once agreed in principle by the 
governors they do not require much formal treatment, nor the 
periodic calling of meetings. Where there is a large number 
of courses with which industry is closely concerned, and especi* 
ally where conditions in the industry and in college and in the 
content of courses are rapidly changing, it is better to have 
a fully established advisory committee with proper terms of 
reference. Experience has shown the following terms of 
reference to be very satisfactory: 

1. To advise on existing and proposed coones and syllabuses 
in those branches of study covert by their designation in order 
to ensure that the work of the college and equipment provided are 
in hannony with the best practice of industry and commerce. 

2. To serve as contacts between the college and industry and 
commerce and to encourage cooperation between employers’ and 
emplovees’ organisations and the college; and generally to asnst 
in maxing the work and facilities of the college better known in 
industry and commerce. 

8. To facilitate the work of the coUege through the r ep res en ts- 
tion of appropriate recognised professional institutioiu. 

4. To ^vise and assist in; 

а. the reeniitroent of students for courses, cspedally pait- 
time day classes, ‘Sandwich’ Higher National Diploma Courses 
and other courses in advanced technology. 

б. the placing of students, more espeo^y those of the fiill* 
time courses, in suitable posts. 

c. the recruitment ot part-time visiting specialist teachers 
from industry and commerce, required for »i»^l»iiig pait-time 
day and evening classes. 

8. To be instrumental in securing gifts to the eoOtige of eqU^ 
ment and materia^ and to facUitato the loan of speoal itesm of 
•ppMutuB of mochinfiy to tbo toUege* 

8. To assist in the devetopment St research woric in the eoUage 
and especially in|p tech no logteal problems. 

7. To esliH|k wliete desiiuble, special neiaea and other 
awards with nr ob|«et of enoouraginf eapahie and d i i i r v h>f 
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On the question of what k a suitable constitution for an 
advisory committee, a survey of colleges shows a great varia* 
tion ftom a simj^e oonstitution comprising governors, 
employers’ and employees’ representatives, to some three or 
more other categories than these. Some examples are shown 
in Table 16. 

TABLE IS 

COLLSOB AoTISOKT COMUnTEBB 
KBAitrixs or DimBExifT CoMnuimomi 

ABODE 
Ck>venion S S 1 7 8 

Brnfilosm* OmnlsBtioiu IS 4 5 S 8 

Emwyees* Uniofui 11 4 8 8 S 

PfOmuoiiAl UiitituUoiit 1 7 18 1 — 

HcfBfch AssodBtioni — < 1 _ _ ^ 

Co-opted Memben 8 3 — 8 5 

Minisiiy of Bducetion 1 ^ 

Total 81 8S 80 18 18 

If the chairmen of the advisory committees do not serve on 
the governing body, governors should be on the advisory 
committees (perhaps in any case). These governors will then 
hear the representatives of industry and commerce making 
their views known and will be able to report directly to their 
fellow governors; the principal will not then be open to the 
suspicion that the advisory committee minutes are but a dis- 
guised section of his own report to the governors. In the 
above table Committees B and D have possibly too many 
governors, four would be sufficient; Conunittee A has too 
many representatives of employers and employees, and the 
best maximum total number is probably not above 90. 

A is a building advisory committee in a medium-siaed college. 
B is an engineering advisory committee in a large college in a 
heavy industrial area, and the profawional bodies rroresented 
are the Institutions of Civil Engineers, Mechanical En/meers, 
Electrical Engineers, Structural Engineers, Production 
Engineers, Gas Engineers respectively and ^e Royal Aero- 
nautical ^iety. Few collem are within easy readi of the 
headquarters of ptofesnonai Institutions but the professkmal 
insMtution can nominate one of its senior members of hi^ 
standing in local industry, altst obtaining the advice of m 
particular branch of the institutaon. The committee with the 
constitution C is in a large oommereial eoUege which provides 
many professkmal eourses. Commitleea D and B are both 
concerned with ptiating; D with one qieeial aspect of print- 
ing in a major ooUcge devoted to piintinf only, whose gov- 
emcmi have an imiaedinte teehnknl inte^ in the waKk, 
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^hile E is tor printing generally which is only a section of work 
in a much sinaller college. 

In a very few cases representatives enlarge firms are invited 
as such, but with the difficulty of drawing a Iffic and the 
possibility of generating ill-will it is better to cover such repre- 
sentations as co-opted members. Very few advisory commit- 
tees list a representative of the Ministry of Education in the 
constitution of the committee. This may be because it is 
thought that Her Majesty’s Inspectors cannot be members 
of the committee, but they may attend as assessors and for 
all efftective working purposes, except voting, the result is just 
the same. From the college standpoint their presence can be 
very helpful, for whatever may be the legal and administra- 
tive responsibilities of national and local government (p. 481), 
H.M.Is. do establish a real working partnership in these cora- 
mittdbs. Not all is perfection owing to personalities involved 
-^ton both sides, for there is no professional distribution of 
original sin — ^but if the H.M.I8. are omitted the loss is mutual 
and unfortunate. 

The reason for Uiis somewhat lengthy treatment of advisory 
conunittees is partly that they are eifective at the growing 
point of work within colleges, and partly because it seems 
that many more colleges mi^t establish them. Out of 195 
institutions 181 have no advisory committees though in eight 
they are being considered. Now it would be foolish to assert 
that all colleges should have them or otherwise they could not 
be efficient, but the number without seems much larger than 
it ought to be. Some institutions are too small and/or insuffi- 
cientiy specialised to warrant advisory committed and at 
most ad hoe panek would suffice to meet their needs. If the 
total k reduced by half there would still be about 80 institu- 
tions which ought seriously to comaikr establishing such com- 
mittees, or at least to make sure tibst they are securing the 
aims luted under the terms of reference so fully as to render 
advisory oommktees superfluous. 

In the remaining 64 colleges there are 268 advisory com- 
mittees, but there k a wide range in numbers as shown in 
Table 17. 


TAUJt IT 

Aovuosv CotanmaH w Couuwh 

No. of CanuniUmi 1 t S 4 Sornen/S S T S S M IS 

No.ofCoiitrs ^ SS 14 as\ssisiii 

ProUferatiin^ committees moduces nroUems of Us own 
(wh^ is typically BngUsh mmoais In tlM oonunHlsa vUMan 
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age), and eight or more oommitteea can hardly meet aa 
fi^uently or undertake as much work as four. Thqr serve 
more as paneb for departmental heads of departments, which 
is a legitimate ftmction but not at the level of a ooll^ 
advisory committee. A good arrangement is for the advisory 
committee to meet twice a year or more often if req^tdrod as, 
for example, for special consideration of their part of new 
extensions. A meeting in late October to early November 
gives an opportiuiity to assess current problems arising from 
the year’s enrolment, and a second in June-July can look at 
the year’s work and try to anticipate trends for the following 
session. 

The most widely taught subjects not surprisingly have most 
committees, thus: engineering (68); build^g (44); commerce 
and retail trades (86); science and pluumacy (18). Post-war, 
there is a new emidiiasis, as in l»kery (14), catering (18), 
administration and management (5). Advisory committees 
are also held for 42 other subjects including such diverse ones 
08 minmg (11), textilea (8), women’s work (7), marine and 
navigation (8), plastics (8), librarianship (8), dentid technicians 
(8), pnnling (5), hairdiming (4), boot and shoe (8), foundry 
and pattemmalung (8), brewing (8) and meat tnules (3). 
Ad^ isory committees have been established for non-vocational 
activities as for drama (8), music (1) and there is one known 
as ‘non-vocational’ with six govem<»« and seven representa- 
tives of local clubs, associations and adult location 
organisations. 

Regional A4ffi$ory Council* 

The college advisory committees are designed to foster the 
interrelatedness of college and industry, but the disposition of 
industry knows no Iwal authority boundaries and may 
inxilve large areas and many colleges. At ‘area’, ‘regional* 
and ‘natiot^’ levels advisory coun^ have been estabUsfaed 
to deal with the problems involved. The pioUems are not 
new nor is the solution, though both have received much 
greater attention since the war. The idea of bringing rqfional 
considerations to bear on thi orgaiiisation of technical wuca- 
turn first received official adveoamr whoi Lord Eustace Per^ 
vas President of the Board Education and Mr. A. Abbott 
''US Chief Inspector of Tcchnicnl Bdueatimu One of their 
actions was to amuige a snrvey by U.M. lnapeetoia<N further 
(.duration in the geogmidiieal county cf Yovkahiie for the 
•fMion 1886-6. Ac survey wm iwmilM in 1887 imd con- 
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edneataon authorities in the county with the Unhrenities of 
Leeds and SheflBeld, and Hull Univenity College, hdd in York 
on 80th Aiail. 1988. 

From its beginning at this conference the Yorkshire CouncQ 
for Further Education has exercised a profound influence on 
technical education in Yorkshire without entering into the 
field of examinations [1]. Principally this has hem because 
it based its activities on industr^ advisory committees on 
each of which the' employers and operatives in the industry 
concerned had a controlling voice, and on area committees 
which gave an opportunity to the smaller institutes to bring 
their point of view to bear on policy. Between 1980 and 1089 
two m<Mre surveys by the Bo^ of Education, in the South 
Wales coalfield and in the West Midland metal working areas 
respectively, led to the establishment of regional advisory 
councils in those areas, and a series of local surveys in Lan* 
cashire sponsored by the Lancashire County Council were 
foUowed by the setting up of a Manchester and District 
Regional Advisory Council. A Merseyside Council was 
plaiwed but was not fully operative when war broke out. 
There was also the important report of a confetence in 1987 
of representatives of the Association of Local Education 
Authorities and the London County Council. 

After so long a preparative stage the war changed the pace 
and scale of development very markedly and not least because 
it made plain certain deficiencies which in terms of national 
survival could no longer be tolerated. Hard upon the passing 
of the Education Act a Select Committee was appointed to 
consider ‘Higher Technological Education and the respective 
contributions to be made thereto by Universities and Tech* 
nical Colleges’, for at the higher levels of work the issues are 
critical and far transcend tlw immediate localities of any one 
college. This Committee, under the Chairmanship of Lord 
Eustace Percy, in its puUiidHed Report [8] in 1945 devoted a 
section (IV, §§ 88-89) to these questions and recommended 
the establishment of eight Regional Advisory Councils, 
and related Rcgiional Academic B<»rds, to cover England and 
Wales, and took special note of the position of Socmand and 
of London and the Home Counties. These recommendations 
of the Pen^ Committee BnMwt were quickly embodied with 
minor modificationa in the Ministry of Education Circular 87 
(issued 80th Ffb ruary. 1948). The Circular suggested nine 
Regions for Ejjjipand, with a tenth for Wales aadMoamonth* 
phii^ and wi^ ooneuned with the Report that 'all s cfa em ai 
€t regional organisation need not folknr one and the mum 
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jMttem in all particulars*. Such an un>BD^ish Ahndardisa- 
tion was never likely, and only the broadest pattern is dts- 
oemible in the constitution of the Regional Advisory Councils, 
which are set out in Table 18. 

TABUS IS 

CommtmoN ov Rmionai. Aovmoey Ooumciu 
(Bnglaiid and Wales) 

Re|(oD (sea Appendix, p. S14) 

Rcpwaentatloo S 4 5£78_S10 

Local BSmUod AnUwriUea IBMSOsiMSSUSSMM 
UnivenUy SS4I0TXS10SS 

IndoiUy and C ommcr ee S 8 S IS IS It IS IS S 4 

Prtodpah of Technical CoBcgea 
and other BetaMMunenta of 

Further Bducation S 10 IS IS II IS IS IS t\,. 

Teaching Staff* of Same t — — 4 8 — 1 7 4j" 

Adtth Education — 4 — — — Silt 

Other Categorie* 1 48— 47 18 IS SS 

Co-optaUve (OMX. no.) — *_S_*S — l_7 S_S 

Total SSMM 75 lit 

(I) London. (S) Southern. (8) South-weat. (4) West Midland*. (8) Ea*t 
Midland*. (S) Bait Anglian. (7) Yorluhire. (S) North-weil. (0) Northern. 
(10) Weleh Joint Coinmlttce. 

Representatives of various Ministries, Education in all 
cases, and in some, FHiel and Power, Agriculture and Fisheries, 
Lalxiur and National Sert'ice, appear as non-voting Assessors 
and are included in the foregoing totals under Other Cate* 
gories. 

Tliat the London and Home Counties Region should require 
a Council of only 83 members while another requires as many 
as 144 is' very surprising and betokens a very different 
approach, assuming the regions to be at all comparable in 
complexity and structure. Of all the advisory oouneik only 
tliat for London and the Home Counties is spedfically 
restricted to Higher Technological Education; seven cover 
Further Educamn; one Technical, Commeieial and Art 
bklucation, and the Welsh Joint Education Committee is for 
Technical Education and fWther Education. Some are repre- 
sentation run riot, sriUi everything but the kitchen stove. 
The Councils have met at regnlwly appointed times sinee their 
utablishment, but one wooden rnth what congruity of 
interest and consequent effectiveness in most cases over so 
wide a ftdd. In sh^ are they in Cut real effective partner- 
ships or is the Bogional Advto^ Couneii merely n combined 
superstructure supporting ieifely unrelated sectional 
interests? In this omuiMtion the analysis of BMmban* 
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attandnidSi would be revealing, for an all embracing body fat 
apt to be self-defeating. 

The Percy Committee Report rdeommended Regional Aca- 
demic Boards of Advanced Technology and this was accepted 
in § 9 of Circular 87, and their constitutions, ac set up, are 
shown in broad cate^ries in Table 19. 


TABLB IS 


CoMBimmoMi or Ksoiokai. Acadkioc Boabm 


Rgpregentation 


RcgiM (Appeadlx, p. S14) 
ISSASSTSS IO 


Loeal BdaeaUoo Anthoritiea S 18 10 S S 7 IS S S S 

UnivenitgrCka) 404878880 18 6 

bdustiy aad Conunme 48 — 884 18 10 74 

Pifafacipiii Tccfanlcftl, Com- 

BereU sod Art InsUtotloiM 18 S 84\,, 10 8 7 88 14 B 

Tiwd^SUIb 0 8 8/*’* 3 11 4 8 8 1 

OlbtfOaUgonM 881 881481 

OiH>|rtstive ~ ZZ ZZ ~ ~ 

Totai. 44 85 41 so 44 81 si so 48 87 


(1) London. (8) Southern. (8) South^mot. <4) Wwi MMIandA. (S) East 
Midlaodt. (4) Bart Ansite. (7) YoifcAbiie. (8) North-WMt. (0) Northern. 
(10) Welsh Joint Comaiittce. 


Nale (a) Two Area Technokigiral Sub-Committers have been 
established in Region 6 instead of a single Academic Board; the 
constitution given is that of the Eastern Area. 

(h) There arc two Academic Boards for Leeds-Hull and Sheffield 
areas respectively: the constitution given is for the Leeds-Hull 
area of Region 7. 


Both tbs advisory councils and the academic boards work 
mainly through appropriate standing sub-committees, which 
are usually related to particular industries and subjects, and 
additional specialists and experts are oo-optcd thereon either 
permanently or ad hoe for single enquiries. In this way 
detailed spraialist consultation precedes the determination 
policy, or rather, advice is made available to the particular 
auth^ties concerned, whicb will certainly be taken note of 
by the Ministry's represoitatives. 

The remoDs differ oonriderably in their geogri|>hical neoesri- 
tks and distribution of industry. Thus some tcgioiis have the 
structure outhoed sriiereas othen have area or distfkt coun- 
cils, which in theb turn may have a atradun of 

appropriate qiedalict aub-ocmurntteea. In RqffaNi No. 8 the 
stracture is tnihawn in Diagfam 18. 

limhatfaMilWIi apace in Diagram If provant cB aw 

ocMiiiiiittMi of ill ifoi fiauneUi al Mi Mri i ilgD tiM 
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ifirious imim*link«ges and flow of ntwirts between libkited imV 
oonunitoeeei The pioneer work in uw north-west wac«jbaiielqr 
the Manebester and District Adyisory Coim^ and it now 
appears to be n^tly diminished in the total scheme. In point 
oilhct its nwc is increasingly successfiil especially in the post- 
advanced subject committMa. At this level with tlds 
experience, there is a more direct sense of the problems and of 


RBGIONAL ADVISORY COUNCIL 


Diirmicr Covmciu ^ Standing ConunlttM < — Rboioiul 


Sab-CommHtM 




M «r LAMCAwnns MnwntvfnDR oumiicr mamcbi 
and wtcrriKm* AormoiiY ctiuNcii. 

LAlfD ADYISORY 
CDUMCII. 


Ftfinooe Clrenliur Sonjcvt 
and Awanli SM Committra 


Subject FMNbfl 


TextOee 

Cm 

Bnkecy 


Sobjectfl and Comaca, Tmlnlng of Foal- Advaneod/ 

a^. Furt-ttma ^ 

Tracfam 


Art 
Woman*# 
tVxtiloa 
Balflfiy 
Ctiaiwlatfy 


DIAGRAM iS. ADVISORY COUNCILS AND COMMITTISS IN THB 
NORTlI-WRSr RDOION 


partnership in fastering th« «nrK or ooueges ana sttfqpotttng 
new experttnents. The eoBete advisory co mm i tt ees are at the 
'working-fhee* of technical eduention. the distriot advisary 
council committees i^ve ftiU support in the rear, whfle the 
regional bodice in eompnrison ejnpenr very remote end vssy 
much on the sutflBoe of things. 

Certainly the Begionel Advisory Ooundttsiruetnie Is lua^ 
mg and covers the |y(Muid» blit is It eOMtive in f o h i ing me 
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problana, real and imaginary, laid at its door? 'It |i alwi^ 
a little difficult to catalogue the adHeoetttmU of Itn adfiaory 
body. We advise and ouier people execute. Stiictly qieak- 
ing the achievements are those of the local authorities and 
colleges however much they may have been inspired byJ|R 
Coxmdl's recommendations and reports or, as very often 
happens, merely by discussions in our committees. Very 
l»o^y, what we seelL,^to do is to equate the regional needs of 
industry and commerce to the regional provision of technical 
education’ [8]. The essential tasks of the Regional Advisory 
Councils may be smnmarised thus: 

i. Educational 

a. to survey existing provision of normal courses and sub* 
jects, and research. 

h to formulate recommendations to make good any deflci- 
encies and to prevent wasteful duplication. 

c. to formulate recommendations of spmal post-advanced/ 

post-graduate courses in higher technoiog>', including 
management. 

d. to encourage the holding of training courses for part-time 

teachers. 

ii. Publicity and Dwemination of Information 

These are a necessary consequrace of work satisfactorily com- 
pleted under (i) and tiUce the form mainly of brochures, leaflets 
and guides. 

iii. Admimutraliae Matten 

To formulate recommendations on such matters as extra- 
district payments, part-time teachers’ salaries, feet for hiU-time 
and part-tune courses. 

iv. National Paliey 

To assist in the formulation of national policy by forwaidiu 
recommendations and reports to the National Ad^vory CouneO 
and the Ministty at Education. 

In practice there is a great variptkm in performance in the 
different sections especi^y L to iii. Some have pubUshed 
little, others a great deal; some have not tackled part-tiinc 
teachers’ salaries and/or training couraea, some have made 
recommendatkms whi^ have bem accept^ throughout thdr 
region. How for these vaiiatioos are due to low eiraim* 
stances, e^» tto|prior existenoe of some other body to deal 
with the proUltei involved or geographical foeton adiieh are 
very dilB^t to surmount, only a oeliwed iaveatigatkm to the 
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vi^lion can decide. One tAing u clear, that the variation 
wMkn R|^onB is aujGBdeiMy marked as to provcdce the idea 
of a detaOra eiitieal examination of the work of the regional 
admaory eouneils and academic boards and tludr numerous 
otiPhdtteM, at the end of their first decade in 1955-8. There 
is a big differmce between the initial tasks which focM most 
of the councils, as inherited from former days and as the 
immediate result of the war, and what is likely to be their 
continuing work once the first urgent phase is past. Need the 
councils so large and the committees so numerous for thU 
second phase, a point of some consequence when the annual 
net cost in England is now about £82,500. Though the 
emphasis will change on tasks i. and ii., the tasks will not 
vanish; nevertheless the change in scale and emphasis may 
very well be sufficient to warrant worthwhile re-organisation 
anti reduction in site. 

At the apex of the advisory council system is the National 
Advisory Council on Education for Industry and Commerce 
established in December, 1947 (4]. This is another body 
formed on ‘the all-in representative basis’ on the assumption 
that a large partnership of interested persons would be letter 
than a small body which would impartially review the 
problems after consulting those vitally interesb^. Its consti- 
tution is given in Table 20 (see also Appendix, p. 814). 

TABLE » 

CoNjrmmnoM ar NATtoMAi. Aormtur Cotrwcu. om 
Ki»ucATto)« ram Imtmmyt amd ComuourK 

UMlniwn -AMmiiitttd 1^ Umf 1 


Uiml AiitboriikM* 11 

l^nlvenMUm* i rp fyr o Utivf 10 

Twihing Stoff ptprmmimUvtM 11 

Hrpmmtativra of ite|iloycti» 10 

Hifpmintotim of IfiiiMOvm 10 

SmikMtmmitJimUkikUf 00 

Ammmn to Um Cowica i 


Of the 78 members, 58 representatives are appointed by the 
Minister on the nominatkiD of the ten Regional Advimry 
t'uuncils for Further Edueatinn in England and Wales. The 
t ouncU has been ahnost whoOy preoecupied with problenM 
of higher tedmologioal edueatioo and its Report and the 
'•ubscquent White Paper are dealt with in Chapter XV. 
Its most hnportaat raeoaunendation to date has led the 
Minister to upee to the establishment of a National Connell 
for the award of DtolonM in Tbduolo|pr (p. 

'The Advisoiy Oasinell fbt Wales, asta B aii ied la 1984. tahm 
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the form of a J<^t Education Committee»#hkh ie lummooed 
to meet mgartofy. The oonstittiw^ of ^the Wehli AeaSemie 
Board of Technology is now under review uiith a sensiUe total 
of some as monbm in mind and equal representation at the 
University of Wales, the Technical Colleges, Industry andNhe 
Welsh Joint Bdudttion Committee. Tba Joint Committee 
is unusual in undertaking the esamination of students in 
technical instituticms: this covers both the organisation of 
assessed examinations for the internal School Irving Certi- 
ficate of Junior Technical Schools, and the preparation of 
qdlabuses and conduct of external examinations for Ordinary 
National Certificate schemes. 

In Scotland five advisory councils were estaUished in 194A 
tar technical education only (Appendix, p. 015). Their consti- 
tutions fSidlow much the same pattern as in En^and with 
repre sen tatives of education authorities, universities, industry 
and commerce, but dilTer in reflecting the different organisa- 
tion of higher technological education in Scotland [5]. Thus 
tiie direct grant central institutions have their own representa- 
tives (a governor and the principal in each case) on the council, 
a ijM^t and a recognition whkm does not pass unnoticed by 
th& in comparabw institutions south of the border. Since 
their institution the councils have examined, mainly through 
qteeinlist sub-committees, the provision for technical educa- 
tion in their regions in the light of local industrial conditions 
awl at probable developments. 

As in England the history of such co-operation goes back 
much fhrther than the establishment of advisory councils to 
cover the whole country, though here again tbcK is a differ- 
ence in that the regional organisattoo was designed to lead 
students towards a single in^tatte. The West of Scotland 
Joint Committee for tbaiOiganisation of Classes in Seienoe 
and Technology, repre s e n tative of educational and industrial 
interests, was set up in 1901 to ensure that part-time elemeo- 
tary technical education in local ce n tres led to more advanced 
dames provided in the Royal Technical College^ Glasgow. 
Recently on the advice of the Ri^liooal Advisory Cooneils eon- 
cemed, similar joint committees have been e st a b lished hi 
South-east Scotland (centred on Rdinbuifh) end NorthHMst 
Scotland (centred on Aberdeen). Here too esaminiiigflinolions 
ate aaramed by the Regional Advisory Bodv (OL Soolicnd 
diows extreme contrasts in the worii, aetnsl and pot en tisl , 
of adrisciy cRpeib, varying firom one eentied on * mff 
impor ta nt indaiMal region, such as GtMiiiw and SoiillMrii* 
Seotlaad,tetlmteevetgigUm8aoHiihliiWaHiBta»dllft^ 
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1(1 the latfav area tbsM it in^venity, eoBtnl inititatioii or 
iattMitet itfoimd imidi Wwrdop* aiM *the oonmlete la/^ of 
a traditian of technical ednoatioii m tbe Highlanda iviD not be 
reotified by diort term polieka* [7]. 

bl addition to the Welsh aiM Scottish exanqdet already 
quoted, the Yorkshire Coundl tor FurthesMBducathm has alw 
acted for the last three years as a Regumal Body 

for Mini ng Education. These instances ptoTike the question 
as to whether the two separate functions of advisory oouneO 
and examining body ought to be combined. In tmne regioiiB 
historical precedence has prevented this, for example in the 
North'west where the long-established Union of Tjinceshite 
and Cheshire Institutes wholly precludes the advisory oouncil 
consideruig the question at all. Thereisbereaemnmonseere* 
tariat as in a few other ca se s and while there was some initial 
redstance to this arrangement, it has worked satisfoctorfly. 
Tbe personnel are common to many of the advkoty oommn* 
tees of both bodies, and their work is so interrelated that there 
is some advantage in having a common secretariat. Tbe only 
danger in an advisory coui^ exercising examining functions 
is tl^ it may by its influence (which can be powerful emm^ 
though remaining advisory) compel an institution to aaflpt 
the examining function as well and forego its own exandna- 
tiuns uid sehmes. This is a point no major institution eould 
ignore, but so far the possible unfortunate implkations for the 
academic autonomy major institutions remains remote. 

/SromifiafioM; Tke Work of Profeariomol InotituHom and. 

Eiwmnfof Bodkt 

Much is said nowadays of the tyranny of examinations, and 
in particular of the thraldom of the London Univendty 
F.xternal Degre e System’ (8). Thpe is much indeed to be 
Mild on both sides out, no matter what our present ehaaged 
ideas on tile dcairaUe degree of aeedetnie autonomy may be 
(('hapten XV and XX), we cannot foresee a future wititout 
< xiiniinatione and must oonoede the valuable stimulus they 
luive provided to technical ednoatioii in tbe pait Indeed 
they have had a profound aflhft on the sta nd a wBa at km efeol* 
I' gc cottfaee, in providing poerailUl ineentivee to further study, 
>»<1 in providiag reoognlssd quafifleatioos for the sde cti on of 
caching staff m a wide variety of tech n olo gk a. la tiw 
I'niwth and oonduet of theae examinatioui there have been 
three main partiee the ptoftmiewal inetitutiona, tite varione 
(xaminlnghodlm and tba Mhriatiy of I dn ea tfam , tmmAf the 
iioMtlofweUlBti 
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We cannot liere oonsid^ theitta'iire and Auction of |»ro« 
fesskual institutional a topic ofUisteaching importance still 
being actively ccmaidered in tnany ^fvuurters and eapwially in 
regard to the distinctions professional and trades 

unkm outlook and responsibilities, and their changing function 
and significance inn modem state with natknudi^ industries 
and occupations [10]. *The history of the professions is the 
history of specialisation — and of the realisation that breadth 
of experience, liberality of education and understanding of 
Amdamentals must somehow be preserved in professional 
tnuning if the specialist is to be adequate to Ws task* [11]. 
Such specialisation is in part examinable and In part to 
specific and acquired only in terms d afqiropriate experience 
and sufficient degree of responsilnlity in the practice of pro* 
fessional work. All major pr ofe ssional institutions require 
stand^s of admission by tlidr own examinations or equiva- 
lent ones (e.g. Degrees, KBgher National Diplomas and Certi- 
ficates) to the various levels of membership. Through their 
examinations and the prescription of approved syllabuses of 
study, the professimud bodies have exercised a profound 
iufinmee on the growth and (orientation of technical ^ucatkm 
anHb three main ways [llo]. 

The first is in the conduct of thdr own examinations which, 
if the professional qualification is of hi|^ standing or, moi%^ 
it is a statutory qualification to prarrtice, is bound to have as 
direct and powerful an influence as the Aondon University 
External Degree System. 

. Where the professional qualificatiem is required by the 
student for his future career, the college courses must approxi- 
mate doaely to the prescribed syilabusea and very little 
academic autonomy remaiiu to the ccfilege. The ck>^ the 
approximation the moreAhe students wUl be pleased; the eol- 
must then distinguish itself by the quality eiilwr thM tlm 
content of its teaching. The position is not qgm so rigid if 
the published syllabuses are not in great detail, but even 
then they acquire a nuue restricted scope in the light of past 
examination papers, which are closely studied hy tUtt and 
students alike. Sudi an academic arrangement has nothing 
of the nature of a partnerriiip unless as sometimes haftyens, 
r e pre s entatives of the tedinical institutions serve on tiw 
education and examining committees of the professional insti- 
tutions, and hq|g in tms drafting of syHabuscs and in the 
general eandtifct w examinations. In most eases there tsill be 
tedmieal eioile|^'*teacjUag sti# in memberdity at the 

body, who may eome to serve in the asme emy « thilr 
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noo'teachii^oollMmiies. Tl^NWiitty be specially chosen inthin 
the professional institutioli ior this reason, or the A.T.I., 
A.P.T.I. and A.T.T.I. (pp. 168 -d) nay be asked to nominate 
some rijnesentative to the Hlllueation committee of the 
professional institution. 

The second arrangement is more acceptable to the cdleges. 
In this the professicmal institution inspects the technical insti- 
tution regarding the staffing, accommodation and equipment 
for the pi^eular eourses. If these are satisfactory then the 
technical institution is recognised for the purpose of educating 
students of the profession and preparing them for the pre- 
scribed examin^ons at different levels. Thus a department 
may be reco^ised for the Intermediate Examination, whidi 
means that ff a student passes the college’s own exandnation 
at the end of the normal period (say three years), he will be 
exempted firom taking ^e professional institution’s own 
examuiation. Similarly, but with more rigid safeguards, the 
college’s own flnal examinations may be recognised as exempt- 
ing ^m the Anal professional examination. The college or 
department is thus said to be fully recognised by the profes- 
sional institution. In these circumstances the college usually 
has much more latitude and scope in the choice and treatM#nt 
of the syllabus and the whole becomes a reasonable partner- 
ship. subject to proper safeguards, such as periodic inspection 
•tod the appointment of external examiners). The partner- 
ship may work so well that the professional institi^n may 
discontanue its own examinations and require those Ushing to 
enter the profession to study at one of a limited number of ^ 
recognised colleges, as with architecture. In other cases, as in ' 
chemistry, the recognised colleges’ internal examinations yw 
by year are accepted and the haul of department has to certllly 
(liut the student is prcqicrly prepared and ready to take the 
tiiiul examimrtion, whi^ is whtmy conducted bj^the Royal 
InHtitute of ChetoDdstry itself. 

Tlie third way in which the professional institutions 
c»>o{)erate is in the reooration of certain exa m inati on s as 
exempting Aram parts cn their pndessional ex a m i n a t i ons . 
This is aEst notably in their laeognition of the National Cer* 
tillcate and Dipknna examinaliona held under aofaenwa apon- 
M>n>d jcdntly by the Ministry of Eduoation and themaslvca. 
«nd of ahnilar ciaminationa oooduetod by the teghmal 
examining unions. 

The Regional BsainJaint Unions and the City and Guilds 

(•ondon Aatikute have alro had a pnibafid efltoot duoii(A 
their syUabuaaa and wraminaanns upon the deydopoiaat 
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teehn»M|l education, and not leartbfeqwMewwietrqepM'totr- 
lUp enibited in the woik of the almost innumerable AdviKMy 
and Sdbjeet Committeea wha^ most of the education^ uronc 
is done. Again there is anothm diverse group of sodroes and 
bodies conducting examinations and, of these, the long* 
estsbiished Royal Society of Arts is a leading example. The 
list of swm bo^es oonoemed with technical college courses, 
and ifho may seek co-operation through nominated represen- 
tatis^'ia very long (Appendix, p. 616), and reference must 
therefoce be i^e to thdr prospectuses for foil details of their 
syllabuses and examinations. 

Throughout most of the foregoing, the Ministry of Educa- 
tion bri^ its influence to beu through the H.M.Is. m its 
<dBdals acting as assessns, to secure the desirable staitdardisa- 
tion«of schemes (but not rigidly so) and in the spreading of 
ideas often from apparently unrelated schemes. 

One other important group remains in the univertities: their 
relationships technical colleges are very varied, but the 
London University External Degree System is of domiiumt 
importance. The degree of partnmhip in this system and in 
the work 6f the fosegoing examining bodies and professional 
imnbitimis, ftum frill co-operation down to arrangements for 
*work — ^without representation* wiU now be considered in 
moredetaiL 

B^hnalJStamimng Uniom 

Wbetber they be old or comparativdy new the unions have 
«11 had two main aims: *The object hi providing standard 
examinations for the bencBt of stiiidcnts attending classes in 
tcjghnical and other subjects recognised by the Union' within 
the Institutioos of its area and 'otherwm to promote the 
objects of such iostitotii||p'. In folflUing these aims the four 
Unions ligpe |mfoand^ affected the growth of teehnioal 
educatian» And seldom can the original aims of frntadeis have 
been so abnadamfiy fulfilled beyoM all expeetathm. 

The <ddest Union, and the only one stemming direetiy 
from the Mechsmics Institutes, is the Union of Laawjdiite and 
Cheshire Institutes (UX.CJI.) which was frninded in^H6 and 
first began examining in 184T. Tliis remaakable pcislstsnoe 
throu^ aU vidssitndes is cniphaaised by reading the hMosles 
of otfoar atea% and cqieeially that of w Noruieni, Cou nti es 
Teefaniod Exnminatioos Cooneil (N.C.TJU!.) la the aocoimt 
Ahmati m wBukr [Ifll. Erarn the days of Urn Meehaaks 
frutitutes {iiyto the pscsent wwk of the UXXIX. iffib tho 

nscoidniiniberefiOpdTdsIndentiibtenlwaqrinMiCiiQ* ^ 
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to oondueting tluusiiiuitioiw in inftitutioiui in Lan* 
CMhite and Cheshire and the county boroughs tii«|an, the 
UX.CX has recently extended its* worit to Caernarronahire, 
Denbi||IUiire^ Flintshire and tae Isle of Man. 

The Union of EducatioDal Institutions (U.E.I.) was fonned 
in 1895, b«^ examinations in 1896, and now coqAiets thgm , 
in an area tanging from Cornwall suid Devon in fte west to 
Huntingdonshire to the eairt, from Hampshire to the so^ to 
Staffoiwure in the midlands [15]. Fifteen county hM^iigt 
the State of Jersey and some otiier areas come within its toflu* 
ence. In 1958 the total numbor of candidates was 18,491 [18]. 

Ibe East Midland Educational Union (EJd.E.U.) was 
founded to 1911 and covers the geographical counties of 
Derby, Leicester, Lincoln, Northampton, Nottingham, Rut* 
iaml and the Soke of Peterborough, including the county 
boroughs thereto [17]. In contrast to that of the U4|J. it is 
a compact area which enables constituent members tb attend 
meetings without undue diflleulty. In 1958 the total number 
of candidates was 98,877. 

The Northern Counties Technical Examinations Council 
(N.C.T.E.C.) was founded in 1980, or, in a sense, was refounded 
then to succession to the Northern Union of Mechanics Insti* 
tutes which was founded to 1848. In 1858 the Northern 
Union had elaborated a complete scheme of examinations but 
it was never used and, apparently without this cohesive influ- 
ence in Its work the Union never flourished and finally became 
a casualty of the first world war [19], Examinations were 
first held in 1995 and in 1959 the number of candidates was 
28.058(18].. 

The Unions have many features in common. Whatever jpe 
names and place of origin they are now efTcctive frfcrations 
or partnerships of local education mhorities and educational 
institutions. The latter include dSt only the ogfkgro «»- 
rrmed but also representatives of the univerMtIllV IM tl^ 
arc signs ot an extem^ of membetahip to todude otte 
iKKlies. An exampk is the recent alteratioa of the coutitu* 
turn of Hte UJB.L to provide nn Aiaodate Membeiahip to 
••over, hrthe first tostancb, the rweaentation and « 
(-i*rtain training mto b lUstooento of the Ministry Sup^ 
llach Union has a msU n g ufa dwid pwiidcnt, who may bo dcotod 

annually, and give a pre i i d einrt a l address at the anooalgcnem 

meeting: thcro addwiss^ and those cf other eminmt jrow 
ha ve made vatoahto oootiibntians to the UtaMtoro ofto^M 

(tiucathm. Bach Union to lovoracd by a eouncil ic M 8s to ta» 
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red Vork of a Union is done» as a result of a real partner* 
smp between teachers from the .constituent institutiont 
depending on the particular subject concerned, the H^BLIs., 
the Local Education Authcnities* officers and the secretariat, 
Th^ work is primarily educational in the drafting of sylla* 
biM andthen, ddftwaUvely, in the assessing of examination 
papers, ll^eixanunation scripts are mark^ by Examiners 
hu^y drawn vom the teaching staff of the colleges and the 
resulitsft#«noderated|vanExa^ Table 

in sh^Nis ^ examinaoon results for 1958, 


TABLE SI 

EXAMDUTnUf HsSULIS or TVS BxaIOIIIVO IlNIOMi, IMS 

No. cf No. of 

Bisni. % lodlvldiisl % 
Union ScripU Pom Csndfatotos Hm 

Unloa ef^Aiiooshiio sod Ghethlfe loitl- 
ttiiet(UX.C.l.) 144,776 67 4 SS,180« 6S-S 

Uiikn of Bdtiooliotisl InfUliite (UJ5,1.) 50,676 7f <0 (4) (5) 

Bvrt Midhmd BduonUoiiol UakMi 
(EJf.K.U.) 80476 740 tl.TSO 700 

Nortbeni Cmtko Technicol BTsmipo» 
tloo Goundl (N.CTJS.e) mjm 780 88458 ISO 

Noli (o) Tbooe 88,180 look oomplele ffocpod ooone coftiSestcos Uim wm 
18404 otber csndhlstci wIm> tooli one or mole alnslt ool^lcelt, or lUd not lit 
a eMim|kie grouped ooont emtninotkm. 

(4) F^oiee ool ewOnble la Uik form. 


Adtially the work of the Unions was with demenUry sab- 
jeets taken by part*tinie students, but it has undcxgonejDon* 
siderabie cha^. The range of subjects has increased cmtly 
and now includes tedmioal, oommereial and literary niojeets. 
Moreover, as the needs of noore and mote fndastiiee were met, 
tlie standard has increased lh>m the pie senhif stage until 
now the senior and advanced ooarses mm an important part 
of the whole. 

The eiaminations of the Unkms are reoofoised at varioos 
stages 1^ other bodies, e.g. by the City and Guilds of London 
Institute (p. 150) and by the Jkdnt Committees governing the 
award of Nationd CerUAeidm (p. 154). Where avaflable the 
latter results are shown in Thliw ft. 

The National Ceitiflcntssnwo^pnrticiiter A a nq p le of grouped 
ooune oertifloates. Over tht ywn the number of students 
taking groupql ooursas hnve incrsMsd greasy, mid the 
Northern CoUfon T.B.C. NfMrted that in lOtf Wit mom thin 
one oertifleetem fOO was nimM for sooeeis in n iiil|||h> 
sttbjeet only [fOj. 
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TABLS Si 

NiomAL Cnmcitm Oahtsd nwvam nm 
^SUnUOIOL SsUMWIMg UmoMi. issa 


Uiikwi 

UnkHi of LonoMhiK ond Ch uo h t to lostttutei (UXXK) 
UdIoii of EducmUotial locHtiitM (UJS.L) 

Eoit Mldlondi BteooUon Unloii (EM JS.U.) 

Northern Coimtiel Tedinical Km^nathnw CottiLa 
(N.C.T.E.C.) 

Total 

Gmakd Total Awasoxd NAnoHAtAY [It] 



The arrangements for examinations have dumged over the 
yean to meet changing needs, most notaUy in tin separation 
of examinations for evening courses held at Mr enq of the 
spring term, from those for paitfirae day eonnes held 

in June. Furthermore they have been mrtended to ww full* 
time pupils as in the U.E.I. Assessment Scheme far internal 
examinations conducted in secondary technical and secondary 
commercial sdiools. This development is likely to be greatly 
exceeded by others on a much greater scale for tedmicid 
subjects in all secondary schools. 

The first is the aasociatimi of the U.L.C.I. with the Nortbeni 
Universities Joint Matriculation Board in setting up a Joint 
Standing Committee in 1951, charged with the respmisibility 
of advising the Board in all matters relating to exaroind|}Ons 
for the General Certificate of Education for students m the 
field of technical and commercial education [31]. The second 
is the establishment in 1958 of the Assomt^ Examining 
Board for the G^eral Certificate of Education, formerly 
projected as the Imth Examining Body. Strictly spesddng 
their province is secondary education, but many technical 
college students, fbll-time and part-time, will take these 
examinations, llie value of these new examinations will 
depend in some degree, if not greatly, on their acceptability 
to the imivenities and the profesdonal institutioins. and this 
at a time when there is an increasing emphasis on continued 
general education [83]. 

The StancUng CcWcrence of the R^;ional Examining Unions 
enables them to contider nuilers of oommem interest such as 
examiners' fees, idationships with other bodies and, far 
example, the recent setting up of the Associated Examining 
Board already refoned to. 

In 1988 an agieement was made between the 9ooid «f 
Edueatim, the and Guilds of LDodttn Institoto and the 
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' Bizonal Examining Unions an the cooSttkm governing 
the establishment in ISnj^and and Wales of |||[kintennediate 
examinations of the Institute. This was ‘tn^rovision that 
the Institute will accept from Authorities who are memben of 
Examining Unions o^didates for certain Inten|gdiate Exam* 
inations of the InsHHlte only on a request from the Qiief 
E^eation Ofker in specific ta^. Cmi^tion was thus 
avoided and the ’concordat’ led to increasina coH>peration, 
fapt sinorihe war rapidly changing conditions nave raised new 
0 problsBos of interpretation and application. These are under 
discussion, and the Standing Conference has marked its appre- 
ciation of its special relation to the Institute by inviting the 
latter to be represented at all its friture meetings. 

Thus through the conference the benefits of partnership are 
more wridely spread while reponal intcKSts are safeguarded. 
The Unions generally are fa# older and more clearly defined 
and circumscribed in purpose than the regional advisnry 
councils and thus their proven work is far greater and their 
friture far more assured than that of the advisory oouncUs. 
The only conceivable defect in both bodies is the potential 
restriction of the academic standing and autonomy of the 
regional institutions. That apart, we may expect them to 
flourish to the general good with the continued growth of 
technical education. 

and Guildt of London InsUtuU 

A meeting of representatives of the Livery Companies of 
London at the Mansion House on 8rd July, 1876, adopted the 
following resolution: 

That it is desirable that the attention of the lisilir Coropanies 
be directed to the promotion of education not onlym the fletiD* 
polls but throughmt the country and especialty to teehnioal 
education, with the view of educating young artixans and others 
in the scientifle and artistic branches of their trades.' 

The resulting provistonal committee formed in 1877 led to 
the foundation of the City and Guilds of London Instittitc for 
the Advancement of Technical Education which was inoor* 
porated in 1880 with Hr. (Inter Sir) Philip Mannui as Dinetor 
and Secretary (in whose honottr|md name theiropoitant serks 

of Memorial Le^ures are held by the CoOege of PreeepCon). 
Since that dataflhr work of the Institute, as now omnafaed in 
the l>epar(imf|r of Teetmolcfy, hiw mown inuuMHl^ ht 
volume, rang* w psovision nnoin staimiMid nf saMHaapOBA 
ns.riiosm in OiagM 18, 



PARTNBRSH1P$ IN TECRltlCAI. ||DlJCATldN Ifil 



MAOMM 16 

Repfoductd by pemimUm cf iht StKp€rintm4mi, C,0»LM^ Dtportmtmi bf TtHtmakfif 


In 1958 the total number ot candidates was 8S»287, a 
marked and rather unexpected rise from 77»951 in 1958. lliis 
and the j^eneral expansion is due in part to continual addition 
of new subjects, and the number of examination papejp 
was 800 in 1958 compared with 770 in 1958. The exanitna- 
tions are taken by many in H.M. Forces, ships of the Royal 
Navy and Merchant Navy at sea and in places as isolated and 
distant as Ascension Island^ the Seychelles, Concepcion 
(Chile) andfjiJI [28]. 

Where th<i nc^ for examinations in a new subject becomes 
evident, the Institute sets up an Exploratory Committee 
representative of the various interests concerned — industry, 
the technical colleges, government and professional institu- 
tions, and at this very early stage the essential partnoship 
is established udiieh is the basis of all Aiture devdopment « 
the new line in partirular and of the Institute’s work in 
generaL If it is justified the Explomtofy Committee is suc- 
ceeded by a fiiUy oonstituted permanent Advisory Committee 
which drdts tbit syllabaaes and reguJatiims tar the Goune. 
Such new ooiinee may be other thM craft work and. 
altbouii^ it would not be proper to ofllw them ae Natiamd 
Certificate oounei, they ean be valuable develOMMalib 
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13ie ultimate responsibility for the conduct of examinations 
is that of the Examinations Board whjch has representatives 
nominated by the Ministry of Education, the l^ttish Educa- 
tion Department, the County Councils Association, the Asso- 
ciation of Education Committees, the Association of Technical 
Institutions, the Association of Principals of Technical Insti- 
tutions, the Association of Teachers in Technical Institutions, 
the National !l^ociety of Art Education, the Association of 
Teachers of Domestic Subjects, the National Union of 
Teachers, a representative of each of the Regional Examin- 
ing Unions and the Welsh Joint Education Committee. 
The Constitution has recently been revised to include three 
representatives of the Regional Advisory Coimcils and one 
of the Association of Municipal Corporations. The work of 
modernising examinations is undertaken in over 90 Moderating 
Sub-committees of the Examinations Board. 

High standards of performance in the examinations are 
encouraged by the award of medals and prizes to outstanding 
candidates, and in 1958 four Gold Medals, 198 Silver Medals, 
167 Bronze Medals and fourteen other trophies were awarded, 
and also money prizes to the value of about £1,242. 

Of the multipUcity of the Institute’s work, three important 
new developments must be mentioned. The first is the 
Insignia Award in Technology (C.G.I.A.) which was estab- 
lish^ in November, 1952: 

... to provide a high qualification for persons in industry whose 
early training in industry was based upon practical j^perience 
combined wiUi theoretical study and who had gained,i^pr(mriatc 
City and Guilds Certificates as craftsmen or technicjuis. Candi- 
date are considered in terms of five broad indlUteial groups, 
namely chemical industries, constructional indilsWRPi electrical 
industries, mechanical industries and textile indusm^. 

After inspection of their applications by an authoritative 
Insignia Awards Committee suitable candidates are accepted 
for registration and are then allotted topics for thesis, which 
is certainly required to be far more than a mere report of 
experience [24]. The second is the provision of a Technical 
Teachers’ Certificate, as a result of taking approved part- 
time courses (p. 688). Reference has already been made 
to the third development (p. 99), namely, the Associated 
Examinations Board, for the administrative work of which 
the Institute hsksponsible 

The examinations of the insaruie are the recognised pre* 
mier. craft examinations nationally, but latterly increasing 
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concern has been expressed at the unwarrantably high require- , 
ments in theory of certain examinations, as with Uie Final 
Examinations for Machine Shop .Engineering, Fabrication of 
Steelwork Design, and Electrical Installation. Concern has 
also been express^ at the highly verbal nature of theoretical 
examinations in essentially practical crafts. If these trends 
persisted great harm would be done to the gianeral applica- 
bility of the examinations for practical crafts. As a contrary 
trend, however, the Institute has recently agreed to severing 
its connection with the Higher National Cei^ficates in Tex- 
tiles on which self-same examinations, anomalously, both the 
Higher National Certificate and the City and Guilds of London 
Final Certificate could be gained simultaneously. 

The Royal Society of Arts 

Founded in March, 1754, the Society has recently celebrated 
its bicentenary after a fascinating career through many vicis- 
situdes to the then unimaginable world of to-day [25]. Its 
full title, still as originally given by William Shipley, is *The 
Society for the Encouragement of Arts, Manufactul^ and 
Commerce’. From this it will be apparent that it has dealt 
with much that is germane to techidcal education, as shown 
in the recent History, especially its Chapter XV on the Society’s 
examinations. 

Of all the ideas and activities first introduced or sponsored 
by the Society only 

... its examinations organisation has grown to maturity under 
the parental roof, and still remains very much a member of the 
family although it has now set up house on its own. Indeed 
there are psobably many thousands of people who know little of 
the Society Woopt as an examining body and to them it stands 
as the oldest and largest examining body of commercial subjects 
in the country [26]. 

The examinations were started soon after the 1851 Great 
Exhibition, but the present series of commercial examinations 
did not begin until 1882. From about 9,000 candidates and 
10,000 worked papers in 1900 the number has increased extra- 
ordinarily to the 1958-54 total of 155,841 entries and 147,254 
worked papers. Of these the ordinary (single subject) series 
accounted for 127,107 entries and 120,988 worked papm, 
which include eight foreign languages, Esperanto and English 
[27]. Besides these are the examinations for the Teachers’ 
Certificate in shorthand and typewriting, the profleieney tests 
in shorthand and typewriting for the Civil SeiVice and 39ritirii 
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European Airways respectively; preliminary examinations 
are held for the Railway Executive of candidates for British 
Railways Traffic Apprenticeships, and there are two schemes 
of examinations for the Diploma in Roful Transport for admin- 
istrative and operative staffs of road transport undertakings. 

As with other examining bodies the Society has foimd it 
most beneficial to have various series of prizes for candidates, 
cmd the Silver Medals and Associateship are highly prized 
awards. The latter may also be awarded on the results of com- 
petitions, for example the notable Industrial Art Bursaries 
Competition with awards of travelling scholarships which are 
of inestimable value to students at a formative stage of their 
careers. Like other examining bodies, the R.S.A. has found 
a partnership in committees, with teachers and representa- 
tives of many bodies connected with education indispensable 
both to the maintenance and development of its work. 

Joint Committees for the Axvard of National Diplomas and 
Certificates 

Valuable though the early work of the various examining 
bodies was in providing an incentive to continued study in 
elementary and craft subjects, there was until 1921 no com- 
parable incentive in the higher, more professional grades of 
part-time education. In t^t year the Board of j^ucation 
discussed with the Institution of Mechanical Engineers the 
possibility of a higher qualification approaching the standard 
of a degree for engineers through part-time study. Two points 
of importance (Chapter XV) should be noted; first that the 
standard of degrees was much lower than now, but so also was 
the entry standard to such courses; and secondly that it is 
quite incorrect to project back into those da 3 rs present-day 
^tinctions between technicians and technologists. What 
was sought was a higher qualification for engineers working in 
industry and undertaking part-time study. The aim was also 
to meet the need of tracers in technical institutes for a 
system of examination which would permit teasonahle ftee- 
dom and flexibility in teaching meth(» [28]. 

1921 is thus a notable date in the history and development 
of technical education for then the National Certificate 
Scheme was launched first in mechanical en|;ineering, and 
then in chemistry in conjunction with the Institute of Chem- 
istry [29]. So wdl founded was it that this initial schme htf 
remained the essential model for all ftiture ventures listed in 
Table 28 [80, |||^ and shown in Diagrams 20, 27, 89. The 
Scheme was also extended to cover fkiO-time Diploma Courses 
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but as will be seen from Table 24 these have developed hardly 
at all in comparison with the part-time Certificate Courses [82]. 

TABLB » 

Obdinabt aho Hiohbs NAXtoKAi. CsatmcATa (PAar-niiK Cotmsas) 

1 S 5 S- 8 * 

OrdtegT (OJi.C> HIllwrgiNX.) 

Date SncwM BinwW 



Batfkfi 

Candidatoi 

Batrki 

rnmUilntM 

biU^ SoMtet 

1999 Bit 

19M^ 

Tim 

19U 1999 

1998 

1999 

194t 

GvQ EngfaiMrinc 



™ , .. 

' 

119 

198 

99 

l9i 

1911 


11.901 

11,777 

9.979 

9.497 

4.019 

4.119 

9.719 f9.773 

1999 

Ebetneal Bafttoaring 

9.9M 

9.499 

9.097 

9.791 

9,9H 

9.979 

1.910 

1449 

1941 

Produetka Euitaeetmi 

— 




413 

409 

994 

991 

1999 

BulkUnf 

1.991 

1.799 

1.097 

1.137 

799 

948 

997 

999 

1911 

Cbemii&T 

AppUod OMoiktry 

IfeUllttTfy 

AppUednyyet 

1.999 

1.494 

799 

917 

999 

987 

994 

4a 

1947 

91 

90 

94 

19 

97 

40 

91 

99 

1949 

1949 

994 

191 

990 

191 

199 

94 

184 

94 

199 

90 

140 

99 

190 

90 

119 

97 

1999 

Commeroe 

991 

419 

199 

999 

11 

9 

8 

9 

1996 

NavftI Arehltaetart 

99 

99 

93 

49 

49 

U 

44 

49 

1994 

Testiki 

999 

999 

199 

199 

109 

191 

99 

107 

1991 

Iflafaif 

999 

910 

190 

980 

— 

— 

— 

— 


Totai 

PmMtagtPan 

91.977 

99^ 

11.974 

Tir 

11,799 

ifcr 

8,831 

9,930 

Mil 

ITT 

9.999 

n-4 


TABLE 24 


OaDiNAaT AND Hiana Nationai. DivtiOitAs (Fuldtuis Covmsu) 

I0B2-8t 


Data 

i 

Sidioarr 

(OND) 

SuooMaful 

t 

HiKiMr niJ 4 J 0 i) 

Bstab* 

Batrloa 

CandkUtae 

Eatrita 


Uihed Sttbiaet 

1999 

loa 

19 U 

19 U 

19 tt 

ita 

liia im 

1921 Macbanlea] EafUMeriBC 

199 

144 

89 

79 

194 

147 

89 114 

1939 BaUdiiif 

193 

140 

199 

108 

113 

190 

94 100 

1993 Blaetrkal Baftnoerim 

M 

73 

40 

84 

89 

118 

78 M 

Total 

410 

997 

963 

914 

319 

889 

990 919 

P«raatafa Pan 

— 

— 

917 

ioZ 

— 

— 

78 T oTS 


These schemes can best be studied in detail in the rules 
governing the arrangements and conditions for the award of 
National Certiiicates/Diplomas published by the Ministry of 
Education (Appendix, p. 621), the various publications of the 
professional institutions concerned, and ^e way these are 
embodied in the prospectuses of the various colleges concerned. 

The Joint Committees have been a partnership of the Min- 
istry of Education for England and Wales, the Scottish Educa- 
tion Department for Scotland and the Ministry of Education 
for Northern Ireland respectively, and the professional insti- 
tution(s) concerned, but this basis has been widened in some 
cases. A few examples are given in Table 28 overleaf [80]. 

Though the joint committ^ are thus representative of two 
main int^ests, ^e carrying out of these National Schemes is 
in fact tripartite with the technical colleges as the third and 
far from sleeping partner. In fact the schemes would be paper 
aspirations c^y were it not for the work of the edlegas, and 

• Total OJf.C. 1284.112,442, 12W-lS,2ai. HJN.C. 12B4«6,M|^12eaMTjnT. 
t Total OMJ). 1264-821, 1256-412. ILN JL 1264-246, IfH-^ 
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TABLE 25 

CoMsnroTiON of Soke Nationai. CuiiFiCAn/DiPLOiCA 
Joint CoiaaTnEli 

Repreamtatiou of MiniMry of BdueaHon and 
of OtefoUaating F^featkmm InMHlulion{$)IOlher 
SuMeet Bodiea 

Mechanical Engineering The Institution of Mechanical Engineers 
Producti<Hi Engineers The Institution of Meduuiicat Engineers 
The Institution of Production Engineers 
The Royal Institute of Chemistry 
The Iron and Steel Institute 
The Institution of Mining and Metallurgy 
The Institute of Metals 
The National Joint Council for the Building 
Industry 

The Institution of Civil Engineers 
The Institution of Structural Engineers 
The Royal Institute of British Architects 
The Royal Institution of Chartered Surveyors 

it'is pleasing to record that their essential part is at last being 
recognised by including representatives of the technical col* 
leges on the joint committee. This has recently been done 
for the long established Chemistry and Applied Chemistry 
Joint Committee and in the more recently established Joint 
Committees for Commerce, Retail Distribution and Chemical 
Engineering. These representatives are nominated by the 
appropriate Associations representative of technical ^uca* 
tion, e.g. one member of the Chemistry Joint Committee is 
nominated by the Association of Technical Institutions and 
one jointly by the Association of Principals of Technical Insti- 
tutions and the Association of Teachers in Technical Institu- 
tions (Appendix, p. 621). Thu representation of technical 
colleges on joint committ^ is important in the context of the 
discussions on higher technologic^ education and the status 
of technical colleges (Chapters XV, XVI). 

In response to locid industrial needs, whether anticipated 
or already urgent, the principal and bead of department of the 
college discuss the possible establiriunent of a National Cer- 
tificate/Diploma Course with H.M. Inspector. On a satisfac- 
tory outcome to these discussions the governors of the coUem 
make application throu^ the Ifinistiy of Education to ue 
ai^nopg^te Joint Committee for the approval of the proposed 
scheme. Encouragement to go ahead may then be forth- 
coming but no offidud approvu is given until the last 3 rear of 
tins course is a(t|||||ished. The {m^iosed scheme must accord 
with the offididnlles (Appendix, p. 6S1) in matters of age and 


GmnAtiy 

Metallurgy 

Building 
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educational standards of entry, exemptions from these entry 
conditions, timetables, choice and sequence of subjects, staff- 
ing and equipment, and arrangements for examinations. 

Assuming an approved scheme we can for simplicity discuss 
the courses in terms of Diagram 17. 


AOB, on 
entiy, 
in yean 

28 Assessed examiiiation 


22 Assessed examination 


21 Assessed examination 

20 Assesscd/intemal 
examination 


10 Assessed examination 

18 Internal oolle|^ 
examination 

17 Internal college 
examination 

16 years 

15 yean: School leaving age 


A.3 



AJ2 



A.1 

SJ 


SJ 

S.1 


P.S.To 


^ fi /ASSBSfKD EXaiONATlONB 
I IN ANaixamT subjxcib 
> 5 I TO COKPLETB EXXMJPTIOM 
^glraOM PBOPESSIOMAL 
I S EXAMINATIONS, koOWn 

I 3 W ENDORSEMENTS. 

^.HIGHER NATIONAL CER- 
I TIFICATB (H 

ADVANCED COCESBS (A.l. A.S, in 
some A.d also). 

ORDINARY NATIONAL 

I CERTIFICATE (O.N.C.) 


SENioE cooaaBs (S.1, 8.2, S.8) 

^ entry with partial exemption 

of first year with G.C.R. 
subjects. 

^ Grammar School 
or Secondary Technical Sch. 
without G.C.E. 



# 


Entry from School Into P.S.T.— 
Preliminary Senior Technical 
Course at Day Continuation 
School or Evening Institute. 


DIAGRAM 17, ARRANGEMENTS FOR A COURSE FOR 
ORDINARY AND HIGHER NATIONAL CERTIFICATES 


In many schemes if a student passes at the appropriate 
level in his Higher National Certificate examinations he 
becomes eligible for exemption from related parts of the 
examinations of the professional institution, and he may 
complete exemption from the remainder by taking additional 
subjects which are *«idorsed’ on his Hij^er National CertiS- 
cate. These he may taJee according to Ms abUity or the time 
available in the AA or subsequoit year. AAsr he has eoiR* 
pleted his examination and thus acquired Cie status of A 
graduate member of the institatkm, e,g. GJUfecdiJS., hs b 
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required to spend a number of years in the practice of his 
profession, and to gain a position of sufficient responsibility 
before he becomes eligible for the Associate Membership of 
the. Institution, e.g. A.M.I.Mech.E. and A.M.I.E.E. After 
many years of industrial/professional experience with the 
attainment of high responsibility he may be elected to Tiill 
membership’ of the professional institution, e.g. M.I.Mech.E., 
and M.I.E.E. 

Though the way is long. National Certificates nevertheless 
have provided a valuable route to professional status alterna- 
tive to that through the university degree plus equivalent 
industrial experience, which explains their profound influence 
on the growth of technical education, especiaUy when the 
schemes were able to expand their content in day-release 
courses. This in turn led to increasing requirements from the 
professional institutions by way of total hours of study, 
numbers of ‘assessed’ papers and standards of passing (e.g. at 
dfedit level). This ever-rising spiral is now acquiring an even 
steeper gradient, so that it is becoming increasingly difficult 
for students to reach professional status through this part- 
time route. 

There is a difference between the conduct of the examina- 
tions at various stages. At the end of the first year (S.l) and 
second year (S.2) of the Ordinary National Certificate Course 
CoO^ examinations are held, which are set and marked by 
college staff. At S.8 the examination is subject to assess- 
ment, the procedure being as follows. The college staff set 
draft papers in the various subjects, which are then submitted 
to the Joint Committee, which refers them to appointed 
assessors (or examiners). Each assessor examines the paper 
to determine its coverage of the subject and its standara in 
relation to national standards through the oolkges as a whole. 
If it is satisfactory, he will return it unaltered; otherwise he 
will suggest or make cotain alterations in accordance with 
rules laid down by the joint committee. Thus, be may 
substitute up to 40% of the questions, and may make up to 
40% of the questions compuls^. 

Ibe draft pa^ thus becomes an assessed paper of a 
standard acceptable to the Joint Committee. The students 
then sit the examination, and their scripts are marked by the 
college staff. Finally the masked scripts and results are sub- 
mitt^ to the assessor and may be altered in the detennina* 
tion of a na^i^ standard. The National Certifleate is 
awarded upcuflBvks which ore a oomporite of honieteatlt» 
dasswork and laboratoiy work and the aeieised mnrfiiatioB 
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marks, provided 00% attendance and certain other require- 
ments are met. Homework and dasswoiic marks and exam- 
ination marks must each reach 40% of the possible; the 
examination marks are weighted in the final assessment to 
form 70% of the total marks, of which the student must gain 
at least 60 %. The Higher National Certificate is awarded on a 
similar basis of assessed examinations at A.2 and total records. 
College internal examinations only are required at A.1 but the 
papers may be assessed in order to rank for exemption from 
professional examinations. 

This system has served the students well — and the profes- 
sional institutions also — ^but the present very large numbers 
especially in engineering were hai^y envisaged when the 
schemes were started. Delay in obtaining the final assessed 
results is inevitable with such large numbers and much 
thought has been given to reducing it to the very minimum. 
Technical college students sit many examinations which are 
set and marked by a body entirely external to the college, 
and in the content and conduct of which the college staff have 
no say whatever. Such ‘external’ examinations rigidly treat 
all courses and students alike, with many attendant defects, 
notably the rigid specification of the content of courses in the 
light of past examination papers — a kind of retrospective 
education by case-law ill-suit^ to developing sciences and 
technologies. The National Certificate system, with its 
syllabuses and examination papers drafted in the individual 
college yet conforming broadly to a natural pattern, was an 
attempt to combine some academic independence with the 
rigorous standards of external examinations. Quite early in 
the development of these schemes, some colleges relinqui^ed 
this academic independence to the Regional Examining 
Unions by accepting the latter’s syllabuses and examinaUons 
instead of devising their own. One argument was the need 
for standardisation to enable students to move from one area/ 
college/course to another without difficulty; anotha was that 
for the Ordinary National Certificate at any rate, real differ- 
entiation on a local basis was not feasible during what should 
be fundamental subjects at this level [88]. 

Though Diagram 17 gives the general pattern, there are 
many significant differences. The Higher National Certifieate 
in civil engineering is a three-year course (A.1; A.8; AJ» 
including endarsements) from Ordinary National Certifloate 
(in mecha n ical engineering, electrical engineering or boildiniA 
and there is no Ordinary National Cerafioala course in 
engineering. Similarly the Hi|^ National Ceriiftoafie in 
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diemical engineering is a three-year course from Ordinary 
National Certificate in mechanical engineering, chemistry or 
applied chemistry* The Higher National Cer^cate course 
in commerce is three years folloa^UQg a two-year Ordinary 
National Certificate Course, thus inverting the usual three-year 
Ordinary National Certificate and two-year Higher National 
Certificate arrangement. Whereas the Higher National 
Certificates in civil, mechanical and electric^ engineering 
give exemption from related professional examinations at 
present (pp. 255 et 8eq.\ the Higher National Certificate in 
chemistry has not so far gained exemption from even part of 
the A.R.I.C. examination, though it is for an increasing number 
the penultimate qualification before the Associateship (p. 488). 

The confusion is not lessened by the existence of other 
certificates called *National\ e.g. the National Craftsman 
Certificate for Vehicle Repair and Maintenance, which is not 
a National Certificate of the kind we have been considering 
(p. 278). Another example is the National Retail Distribution 
Certificate. In view of the foregoing examples we can only 
hope the foreigner will charitably conclude that our educa- 
tional realism is in inverse ratio to our powers of logical 
thought, or at any rate of logical arrangement [84]. But 
within the broad essentials the pragmatic approach of those 
directly concerned has proved successful, mostly because there 
has been a real partnership in action. 

One valuable feature is the recognition of specialised train- 
ing by more than one professional institution* which is shown 
by the countersignature of National Certificates/Diplomas in 
respect of certain subjects, appropriate to the approved 
courses, as listed for example in Table 26 [80]. 

VniversUies and Technical Colleges 

The relationships between universities and technical colleges 
are inextricably bound up with the whole problem of higher 
technological education and the policy implications are o^t 
with in Chapters XV and XVI. Here we simply note facts 
about existing arrangements [85]. 

The outstanding relationship is that with London Univer- 
sity, especially tlmugh its External Degree system, seven 
colleges within the London area have recognised lecturers 
of the University and their students take Internal Degrees 
(Appendix, pp. 61(M18). The remainder have no special 
rea^gnition cd tfiaphing staff, and the students are legistered 
with the Exteifll R^istrar of the University and take the 
External Degree. The students may sit the examinatton in 
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TABLE 66 

toAnyiJM or 

ComnniiowATOiB or H^tionai. CnnncATES 
Count ipiidaHmd SuSbitti CowUertignature 

Mechanical Engineering Aeronautlca] Engineering Royal Aetonautloal 

Society 

Marine Engineering Inititate of Bn* 

gineen 

^Production Engineering IniifItaUon of Prodoe* 
tion Engineeii 

Foundry Work Institute of BifUsh 

Foundrymen 

Chemical Engineering Institution of Chemical 
Engineers 

Civil Engineering Stnictural Engineering ^^^^Ututlon of Stroctural 

Enginceis 

Chemistry and Applied Institution of Chemical 

C'hemistry Chemical Fjigineering Engineem 

Metallurgy Work Institute of Britiah 

Foundrymen 

London or at a recognised provincial centre. Colleges wish* 
ing to submit candidates for the B.Sc.(Eng.) External Degree 
must first be inspected by the University, and 44 colleges luve 
been recognised as a result [86| (Appendix, p. 610). 'l^e total 
of External Degrees gained in recent years are shown in 
Table 27 [87J. 

TABLE ST 

Lokdon UNrvKBSmr ExtkemaIs Dboesbii oainsd by 
Tbconical Collkob Students 


Commerce 


Year 

Applied 

Sdefioe 

Pure 

Science 

and 

Boonomlct 

Aria 

Total 

1051 

504 

571 

100 

27 

1.211 

1052 

827 

888 

121 

88 

1,117 

1058 

888 

508 

188 

82 

1,102 


To these should be added the 501 Internal first degrees 
obtained in the recognised colleges in 1958, making a tow of 
1,698. These first degrees in tdl subjects were ootained by 
students ftom over 90 different colleges, but in 1958 84 odleges 
produced almost 80% of the total. Only 14 collq;es gatoed 
25 or more degrees in 1958 (Chapter XV). Incidentally, tooh* 
nical college students gained a further 888 degrees through 
other universities, making a total of 8,081 university first 
degrees gained in 1958. 

In recent years the University has been raising its standards 
considerably and the numbv of extemid candidatea ia 

* OnUnMy Nstiooat CertlBwi t e aad Post Higlwr NMIoimI CwUauUt oabr. 

t SUgher Nsdonal CwtMIcate In Metnllutiy only. 
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likdy to decline shaiply. No one irould widi to an 
inferior standard for external degrees so as to gire the tedi- 
nical coUege student an easier passa^, but all tiiese changes 
are brought in very one-sidedly, with only a semblance of 
consultation by way of invited comments on paper, but never 
in poson. The External Degree system is certainly a most 
unequal academic partnoship; neverthdess many thousands 
of students have been able to gain graduate status and to 
proceed to higher studies and degrees and thus to have had 
pathways to promotion opened for them. 

The seven Polytechnics/Colleges specially recognised find 
the internal degree system to be generally, if not very, satis- 
factory. Altogethw they had in 1958-4 some 70 recognised 
teachers who actra af members of the University Bouds of 
Study and so took an active part in the revision of syllabuses, 
and in the setting and marking of examinations. There is 
close co-operation between the examiners and moderators and 
thus, in contrast to the External Degree system, there is a 
system of representation with sufficient flexibility to take 
account of particular requirements. On the board of exam- 
iners in any subject there is usually one representative from 
every college and institution presenting candidates. The 
examination papers, having been set by a sub-committee, are 
considered by the board, amended if necessary and Anally 
approved. 

Of the internal students in 1952-8 in the Faculty of Science 
of London University, 87-09% were in the Polytechnics and 
in engineering the proportion was 54-2%. Students of seven 
colleges secu^ 4 D.Sc., 98 Ph.D. and 88 M.Sc. degrees in the 
perit^s 1947-52. The ckse association with the University 
has encouraged better conditions of service and the appoint- 
ment of highly qualifled staff, and there are also definite 
athletic and social advantages to the students throu^ the 
University of London Union, whether they are taking univer- 
sity courses or other approved professional courses not leading 
to university examinations. 

A variety of other arrangements have arisen between some 
technical colleges and their neighbouring universities. The 
Imperial College of Science and Technok^ became a School 
of London University in 1908 and is count^ a univenrily insti- 
tution, and certain departments of the Manchester CoUm of 
Technology have since 1905 constituted the Faculty of Tech- 
nology of tiut XMarmity (p. 00). Both these institations have 
very recently^fteived special government recognition and 
grant and are undergoing r^iid mqNmMon (Chiqitm XV tod 



PABTNESSHIPS 01 TECH!||CAL EDUCATION 108 

XVI). Certain departments of tiie Belfitst College of Tech- 
nolo^ also constitute the Faculty of Applied Science amd 
Tectoology of The Queen’s University, Belfast. Four other 
colleges are affiliated with neighbouring universities; the 
Royal Technical CoUef^, Glasgow, since 1012; the Technical 
College, Sunderland, with Durham University since 1980; tiie 
Heriot-Watt College, Edinburgh, since 1988; the Cardiff Cd- 
lege of Technology and Commerce since 1987 [88]. The Bristol 
College of Technology was formerly thojf acuity of Technology 
of Bristol University but the arrangement has recently bem 
terminated (p. 407). 

Other Non-Examining Partnershipa 

As a corrective to over-empliasisiim ^ importance of 
examinations we should now consider the invaluable contribu- 
tion to technical education of many other [[jOdies, bath statu- 
tory and voluntary, which conduct no examinations but exert 
their influence in other ways, espeeially in the holding of 
conferences and the publication of papers on a wide variety 
of subjects of interest and usefulness to students and teaching 
stair, and to education and training staff in industry. It 
would be most unjust by this classification to imply that the 
work and influence of the prtifessional institutions and other 
bodies such as the Royal Society of Arts was wholly or even 
predominantly through examinations. Such is far from the 
truth on the national basis, though it is predominantly so in 
their work in relation to the technical institutions. Neverthe- 
less they, as well as the bodies we are now to consider, do exert 
a powerful educative influence in these ways, notably in the 
reading of papers, often original communications, at meetings 
of their branches as well as at the centre, and in the holdii^ 
of conferences and social activities. For these and other rea- 
sons, teaching staff and students should join their professional 
institutions. 

Association of Technical Institutions {A.TJ.) 

The Association arose from a preliminary meeting held at 
the Manchester Municipal Techniw School on 4th November, 
1898 [89], and 17 establishments then mainly concerned with 
secondary education in technical subjects were represented at 
^e meeting in 1898, and now in 1954 thoe are ateut 840 
institutions m merabmhip (pp. 10, 587). In the irondc flux of 
time, secondary tedinical sdiools ate now excluded firom mmin- 
bership. The Association is a thoroui^y viable partnenlfty 
of govesnor members and principals, who woric hHamliioosty 
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on jthe oooncil and in the many sub-committees and joint 
committees witli A.P.T.L for ^e furtherance of technical 
edujpation — harmoniously perhaps because salaries are never 
discussedi Not only does this fruitful interchange of ideas, 
criticism and comment take place in council and committee 
but also at the annual genend meeting held usually towards 
the end of February in London, and at the summer meeting 
held usually in June or early July in different places in suc- 
ceeding ^ears. In F|bruary there is a Presidential Address 
and the Association has a long line of very distinguished Pre- 
sidents who have made notable contributions in technical 
education in this respect as in other ways. At both meetings 
therc^ a variety of papers on technical education, and these 
are published to form a valuable part of the literature of tech- 
nical education as is sbhwn by the many references in this 
ho9fct[40]. Meetjipgs cf the branches are held from time to 
time when regional and local problems are discussed or matters 
raised for the attention of council. 

The Association is governed by a council, composed of 
approximately equal numbers of genremors and principals 
and of which the chairman 11 a governor or principal in alter- 
nate years. It is illustrative of our practical illogicality that 
governor members may include directors of education or chief 
education officers of the local authorities even though they 
•uire not elected representative governors of colleges. Some 
Authorities that ought to know better have latterly reduced 
their membership or, worse, have refused to pay travelling 
expenses to the meetings and one even refus^ leave of 
abKnoe to the principal to attend. Having regard to the 
great beAchts derived from governors, chief officers and prin- 
cipals working together on a national basis, this is surely a 
very short-sifted false economy. 

‘^Associatum of Principalt of Teehnieal IntliiiUitM {A.P.T.I.) 

The A.T.I. sufficed for the needs of principals for many 
years, but altered conditions after the world war led to 
the formation of the A.P.T.I. as the professional institution 
of principals [41]. The constitution was adopted at a meeting 
held at the Polytechnic, Regent Street, London, W.1, on 8rd 
March, 1921 ; in 1922 thm were 70 members, and the number 
had risen to about 280 in 1958-4 (p. 10). Though its pro* 
fessioiml interests are its primary amcem, shown for example 
in having t wftyr epresentatlves on the Burnham Tedbnical 
Committee (6m>ter XVIII), it has never confined its interest 
to them or interpreted them narrowly. The partnership 
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between principals is exteHiied outwards in many ways in 
representation on ma^ bodies (listed (m pp. 416-620), and uke 
the A(oT.I., the Association is always ready to be consulted in 
the work and development of technical education, botil at 
home and abroad. It holds its two main meetings on the day 
before the respective A.T.I. meetings and there are many 
branch meetings during the course of the year. Among tile 
papers given by members at the main meetings in recent yean 
may be cited the following; ‘The Content of Education tor 
Commerce’; ‘Technics and ^rpose — A Review of the Effect 
of Technology on Western Culture’; ‘Planning and Equipping 
of New Buildings’; ‘Liberal Studies in Technological Courses’; 
‘Courses in Retail Distributii^; ‘The Organisation of Student 
Activities’; ‘The Technique ofstaff Selection’; ‘Craft Certifica- 
tion’; ‘National and Reponal Orgaq^tion’; ‘The Education 
and Training of Laboratory TecimidRls’; ‘Professional Cpd^ 
for Principals’; ‘Humanistic Aspects of Furthff Education'; 
‘The Relationship between Junior Technical Schools and 
Technical Colleges’; ‘Non-teaching Staffs in Technical 
Colleges’. 

Aatociation of Teachers of Technical Institutions 
'flic Association was formed on 22nd October, 1904, and 
assumed its present name in 1906. It includes within ife| 
membership all grades of teachers in technical colleges,! 
assistants, lecturers and senior lecturers, heads of departments 
and some principals; and also head teachers and assistants in 
secondary technical schools. Part-time teachers who form 
such an important part of technical college staffing are also 
eligible for membership. In 1958-4 it h^ about %600 (Oil- 
time and 500 part-time members paying subscriptions direct 
to the Association. About 70 principals are in membership. 

It has six representatives on the Burnham Technical Com- 
mittee (p. 616), and it is primarily a professional association 
concemra ‘to promote and safeguard professional interests, 
for example in such matters as tenure, salaries, pensions, train- 
ing qualifications, schemes of examination and inspection; 
and to lay the views of teachers in technical institutions 
before the educational authorities and the public.’ Neverthe- 
less it is also active professionally to advance the cause ot 
trahnical education gmowlly, and coK>perates where desirable 
with other educational or scientific associations. Its ^airs 
are conducted by a ooundl representative of its 19 territorial 
Divisions. An aimual eodSerenoe is held at Whitsuntidii^ 
usually in a provindal industrial centre. 
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accordance with a scheme of joint membership operative 
from 1st Januarp, 1941, all members of the A.T.T.I. become 
'members of the National Union of Teachers (N.U.T.) and 
all members of the N.U.T. in technical institutions b^me 
members of the A.T.T.I. The scheme is a move towards pro* 
fessional unity aimed to secure that, whilst the special claims 
oftechnical teachers should not be forgotten, the interests of 
the profession as a whole are advanced. In addition to the 
membership figures already given, a further 4,500 members 
pay subscriptions through the N.U.T. under this joint scheme. 

The Association of Art Institutions (A.AJ.) 

This Association is the analogue of the A.T.I. and was 
formed in 1948. Membersliip St A.T.I. has been open to the 
art schools and coUeges but wiir never fully taken up for two 
l|paj|p re^ns. The'%tlt is the question of representation of 
achodls of artvwhich were departments of technical colleges; 
and secondly the real and imagined differences between tech* 
nical education and art education, in outlook, courses and 
requirements. There jp certainly ^Hpuch less congruity of 
interest between art and ttchniw education than between 
commercial and technical education, but whether it is so 
much less or so negligible as to warrant a separate Association 
was and still is matter of debate. For all these reasons it has 
.not been fully supported and its membership in 1932-8 was 
76 institutions. 

The National Society for Art Education {NJS^.E.) 

Tlie Society dates back through the National Society of Art 
Masters (N.S.A.M.) to 1888, but the present title Has assumed 
only in 1944 for, with the increase in the number of women art 
teachers, particularly in schools of general education, the term 
‘masters* in the Society's title had become a misnomer. The 
new title lays stress on the educational objective but the former 
professional objects arc still secured by limiting membership 
to practising art teachers. Its membei^ip is alwut 1,265 aim 
is broadly classified into two categories; those engaged in 
schools of art (545), the other being specialised art teachen in 
all types of schools of general education and teacher training 
college (500). This is because of the different type of wwk 
which is call^ for in these different kinds of imtitutions and 
the classification is thus an educational not a professional one 
(p.82l). Like^er professional assodations. It has a braadi/ 
oatrict strudllll and arranges meetings then as wdQ as at tha 
centre. Ithaspiovidedwyilationsfortfaeawaidof a cads i n i B 
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robes imder certain oonditioDs and grants Fellowship of^he 
Society to distinpiished members Hcntorary FeUowAip 
to other distinguished persons. 

The National Aeeoeiation for the Advancement of Education 
for Commerce 

This Association was founded in 1985 as the NationlU 
Conference for Commercial Education by the Principals oi 
Colleges of Commerce, mainly in London, with the active 
support of one of the publishing houses particularly interested 
in this form of education. In 1989 the title was changed to 
National Council on Commercial Education, and in 1945 to 
the present one. Its membership is about 400 and included 
industrialists, education officm working in industry and pro- 
fessional organisations, principals and tefchers of colleges of 
commerce and technical coUe^ and private business scfafools 
and interested publishers. 

It is not a professional association and membership is open 
to all interested to support its objects. The Association pro- 
vides a forum through ilNlllhnunl conference and branch meet- 
ings, for the discussion ^ questions of educational policy, 
schemes of work, syllabuses, curricula, teaching method and 
examinations in education for commerce. 

The British Association for Commercial and Industrial 
Education (B.A.C,I.E.) 

Many people arc still surprised that the roots of B.A.C.I.E. 
go back as long ago as 1919 under the name of the Association 
for Education in Industry and Commerce wliich had the main 
object of promoting the release of young workers under the 
‘Kisher’ Education Act of 1918. In 1984 this .Association and 
the British A.ssociation for Commercial Education were amal- 
gumated to form B.A.C.I.E. as it is now almost universally 
known, with Lord Eustace Percy as its first President. 

B.A.C.I.E. was, and still largely is, a voluntary association 
of companies contributing financially under covenants to the 
cost of its work. For that reason it mi^t seem that its work 
ought to be considered in Chapter VI, but it is included here 
because it is exceptional among indasti 7 - 8 ponsored oigai^- 
tions in the degree of partnership it affords to representetives 
of the technical institutions, lliis is seen not only in the 
numerous invitations to Conferences and Meetings, whieh nro- 
vide an invaluable meeting place with leading rnpresentanves 
of industry, but also is secured in the coMdlbitiOQ of it* 
General CoiincU. 
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Ifaoy activities are undertaken and valuable services are 
provided of which the fidlowing summary must suffice. An 
Information Department supplies information about what is 
being done in this country, ^e U.S Jl. and other countries, to 
improve training and educational methods at all levels fifom 
apprenticeship and new entrants to higher management. A 
bi-monthly Journal, and a Members* Confidential Memoran- 
dum, issued alternately, disseminate usefiil information and 
advice on training and location. The Publications Depart- 
ment issues reports of conferences, reprints of addr^ses, 
manuals and bcwklets on a wide variety of topics. 

A recent promising venture is the Communication Training 
'Centre. This aims to improve training for clear and effective 
communication throughout industry and commerce covering 
the giving of orders, joint consultation, report writing, busi- 
ness, letter writing, works information, committee work and 
reporting back. Realising that communication is more than 
the written word, important though that is, a siJecial feature 
of the work is a series of courses in ‘Running a Meeting*, com- 
prising instruction and axperiencein leadingadiscussion group, 
in conference method and acting as chairman or secretary 
of committees. Other special courses have been organised 
for industrial training and education officers and apprentice 
supervisors, covering such subjects as the psychology .of 
learning and teaching, the use of visual and other aids, and 
human relations. A Visual Aids Committee has collected and 
disseminated much information in its field, and lias produced 
two short training films with the assistance of some member 
firms. Six regional groups now exist which organise meetings, 
conferences, works and schools visits, study tours abroad and 
other activities which bring indust^ and education closer 
together. Annual conferences, usually at Ashome Hill, near 
L^mington, are held for the discussion at national level of 
questions of education and training particularly relating to 
the improvement of productivity [42j. 
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INDUSTRY AND EDUCATION 


Ik this context industry includes the whole process from the 
raw materials to the final delivery of goods and services to the 
customer; it therefore includes design and production, distri- 
bution and sales, and related financial and business organisa- 
tions. Though these all differ greatly in their educational 
requirements at different levels within themselves, in their 
own internal provision and in their need of the assistance of 
educational institutions, professional bodies and voluntary 
organisations, nevertheless their fundamental requirements 
are the same. In this context, too, education includes more 
than training, for education is concerned not only with the 
individual’s livelihood, but with his or her whole life, with 
fostering personality as well as skills, with the growth of char- 
acter as well as the increase of technical knowledge and com- 
petence. As distinct from education, by training is meant the 
instructional processes designed to develop skills and incul- 
cate knowledge specihcally required for particular processes. 
This is a useful workaday distinction though it cannot be 
rigidly maintained; for every training programme or course, 
however undertaken, has some effect on the individual’s out- 
look and character, and is to that extent educational, and no 
education is wholly devoid of the acquirement of skills and 
knowledge (Chapter XVII). 

Nevertheless we are here considering industry and educa- 
tion and not training, as would have brnn normal earlier this 
century. This would seem to put a preposterous strain on 
industry in this relationship or at least betray the wholly mis- 
guided view that industry is another group of educational 
institutions in disguise. The prime aim and end of industry 
is to buy, produce and sell, and to do it as efficiently as possible 
whether it is nationalised or not [1]. Nevertheless thm is an 
obligation to provide education and training, which is inescap- 
able in that it is essential both to the survival of the industry 
and of the nation. While it is vital to industry, training alone 
is^not suffident to meet present needs, for the teehnioid pro- 
Uems are not Ihe only or the most difficult ones. We are 
bmjinning tiA&iise that we must take account of man’s 
nailBe and that firms are in reality social ofRaoisations in 
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which men and women must work together{2]. This realisa- 
tion lies at the basis of ttte great development of management 
training and educatfon ^ce the war. 

If justification were*needed fo^ thus linking industry and 
education together in the widest scope and closest emlwace, 
there is ample support forthcoming from industry itself. Ibe 
growth of training and education schemes within industry has 
resulted in an immense outpouring of literature designed to 
attract employees of ability. Most of it succeeds in being 
attractive and lively but not the least notable thing is the 
regularity with which such statements as the following appear, 
usually in the special introduction in its traininir bn^ure bv 
the eminent chairman of the company. 

It should be appreciated from the very outset that a progressive 
Apprenticeship S^eme is as vital to the Company, and to the 
Engineering Industry as a whole, as it is to the individual. . . . 
Finally, it should be remembered that success in engineering or, 
indeea, in any other profession, demands something more than 
technical training. A wider culture is necessary to produce that 
understanding and breadth of vision which are essential to any 
man who must live and work amicably and efficiently with 
others [8]. Or again: In order to attain this objective (to ensure 
the continued prosperity of an organisation) ... we have taken 
care to make sure that no boy who becomes one of our apprentices 
siiall be denied the opportunity to make the very best of bis talents 
and inclinations. His health and tlie development of his char- 
acter are of direct concern to us and he will be able to taka«patt 
in our many sporting and social activities [4]. 

The foregoing must serv'e as representative illustrations as 
it is quite impossible to quote any appreciable nuaibcr of 
those who maintain these enlighten^ views [58]. Despite all 
the cynicism that such expressions of ideal policies may call 
forth in certain quarters, it is only just to record also tl^t in 
most instances a very real attempt is made to live up to such 
ideals. Cynicism is but the insensitive apprehension of half- 
truths by a discouraged mind, suid we ne^ not fall into the 
error of supposing that becatuse the prime purpose of industiy 
is production its concern about its employees (at all levels) is 
nothing more than dubious exploitation. On the contraiy, 
many firms have for many dMades shown a lively human 
concern for their employees and an interest in education hr 
beyond the needs and general practioe of the times, and have 
shown the way to educational authorities and ingtitutioni^ 
many occasions. Nothing can be more oicooraging to tiHle 
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fmmgtd in technical education than such enlightened leader- 
Hn nnd tbnt, in trying to share the benefits of technical 
fe4lieation urith the employees of less enlightened firms, they 
]uive such powerful allies within industry. 

Such expressions of these ideals of technical education have 
not been confined to broad statements, and there has been a 
most lively intoest shown by industrialists in the content 
and quality of education in recent years. 

Education has long pass^ from a luxury to a necessity. To^ay 
more than ever before, it is of vital importance that the youth of 
Britain should be well educated. Unfortunately it is all too true 
that many of our young people get a college training without get- 
ting an education. Theoretical education, essential though it may 
be, is liot in itself sufficient. There must be a proper balance of 
thwry and practice. It is as necessary to know *how’ as to know 
Vhy»(5]. 

Alongside this legitimate concern for combining theory and 
practice application we have an equal concern for otiier 
qualities than technical competence. 

The nation needs leaders who, whether scientists or not, have a 
dear idea of what scienoe is about and can talk to sdentists intelli- 
gently. Equally, it needs sdentists who understand the political 
and social dmumstances of to-day, and can express intelligent 
opinions about them. Such people exist but they are much too 
rare [6]. 

Ah the other end of the age scale there is the concern with 
education in the schools, not in any narrow specification for 
future occupational requirements, but quite the reverse. 

In u|| own trade school we nave always insisted that the boys’ 
technicH tnuning is combined with a continuation of general 
educational studies, on the prindple that any school must accept 
its soda! responsibility involving preparation for life as well as 
tnuning for a career. Painting in water colour is not incompatible 
with the precision required in the drawing office [7J. 

Once again such quotations, though authoritative, are but 
a minute fraction of the whole ferment of opinion expres^ 
in the poat-war years, and we may simply record a satisfaction 
at so livdy and sympathetic ui understanding of the aims of 
education. This is in marked contrast to the lack of status of 
technical education discussed in Chapter I, and we may there- 
fore consider tti|feasons for these chaining attitudes and the 
present emnMni on education and tmining. 

ihe fintis the far-reaching change in the natuM of indnstiy 
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itadf oouequeiit upon the ever-eoe^leniting tempo of aeien* 
tiflc discoveries axtA thdr subsrauent epplicattoau This 
plainly is true of the jwodttctive side of industiy, bat is also 
increasingly true of transport dnd'oommanications abich are 
as essen^l to the conduct of commerce as to the distriburion 
of goods and services. 
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Now too these changes aie spreading even into the 
routine side of business with the progress made in electronic 
calculating machines and other devices^ (Indeed we stand 
on the threshold of an eleekroaic age as much as of an 
atomic age.) But these dhanges are so subtly cuimilative 
that it is only when we look tmk over the Brat half of this 
century that we realise how profound they have been* fids 
illustrated by the Beommiti by diagnuns in Ha Coiona* 
tion issue in JunCg 1958g under the title of *The jPhmiiig of 
Technology^ and one of these is n^Moduced in Diegiwflll 
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DIAGRAM I9B. 
CHANGES IN EMiam’MENT 


Every one of the industries illustrated or implied in these 
diagrams needs a standard of education and training at all 
levels scarcely foreseen in 1900. None of the new modem pro* 
ducts can be made without such education, nor ca|i they be 
bold or serviced without it, least of all the ihaiftets of the 
wurldatlarw. Though it is not a prime purpose, the changing 
character of indust^ has made education a prime neeessi^. 

But the change in character is shown in other ways. The 
immense increase in ^ use of power, in the vuktj of 
materials and chemicals, has bron^t a new and vital em phas i s 
on welfare and safety. Iliese cannot possibly be secured 
without increased knowledge and awareness on the part uUhs 
U)dividual and hit intcUiflcot wilUiitf iMirtioMtioil in 
yarding against the increased hasar^dlL£u^y and daily 
hfelsj. Another tutor is the increased pace of ds f T s lo wmnt 
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in meeting new demaiiai oftoo induitiy te • gieaUy &turb^ 
or a ahaiply oompeti^e period of worid trader when n{Md 
changes are likdy to take place witidn an indiist^ or between 
sevend related todustries. lUs is Olustrated for the Total 
Workina Population frtin mid-lM9 to mid-IMS m Diagram 
19a, and for changes during Rearmamoat from 1950 to 1958 
in Diagram 19b [9]. 
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TheshifttoemptoymealisiliowDforasinglemajori^ui- 
trym the same tfotee-fsaripiod 1950-8 in Diag^ SO [91. 
That tlm changes an irithin an even shoite perM 

than three yeeie is shown Iqr Dtagiam SU, of diangeeiiip 
employment in the main inmtries over a sin^ jmmm 
October. 1981, to Oetober, 19M» and Diamn 81 ^ of lhe 
Change! in Industrial Ftoduetion. Mato Itans, during a 
unularpsriodClO). 
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Such changes must be accepted as inherent in a tedbno- 
kgical society, and they put a premium on Sexibility and 
a&ptability both in the management and processes of mus- 
toy and in the skiUs and outlook of the individual, not least 
in meeting the changing locations of ^dustoy. The education 
|»ovided for those entering and working in industry should 
take fiill account of the need to promote flexibility and adapt- 
ability of skills and attitudes. Those concerned with educa- 
tion are not blameless in this respect, either as to content or 
to methods used, both within industry and in the educational 
institutions. Thus Sir Frederic Bai^ett, Chairman of the 
Joint Committee on Individual Efllciency, holds ‘that most of 
the training schemes are dominated by the ideas that the 
quicker the training is finished the better, and the trainee 
diould be trained for one specific job only. Industry to-day 
is in a ferment of invention and a working population is 
naafled that is alert, intelligent and adaptable. Instead toain- 
iu aehemes are dominated by principles established lotto 
limDre present-day conditions were achieved* [11]. Such 
anthoritative criticism, which is not isolated, should cause 
eilniiloyers, trade unions and those in the colleges, alike to 
teeemsider traditional ways of training, otherwise we shall not 
meet what the Manchetter Guardian Survey of Induatry, Trade 
and Finanee, 1954, so rightly called ‘The Challenge of Change*. 

Such changes in traditional methods, and the introduction 
of thorou^tgoing education schones in the rest — and still the 
greater part— of industry will not eome about without enlight- 
ened management and the wholehearted support of employees. 
Hence the urgency of management training and education, 
and the welcome increase in it since the war. The work of the 


schools is often done against the adverse influence of in- 
different and sometimes hostile parents, and adult education 
is tberef<»e a prime necessity for advance in the schools. ^ In 
the same way, the progress of management education is a 
fundamental condition of the progress of education in and for 
industry. Management education is of course required for 
the better administration and eflScieney of industry but even 
were it adequate to present requirements (which few would 
suppose), the signs are that more will be necessary in view of 
thej^wing sise of firms. 

Act^ Society Trust Report on Siu and Monde [18], 
mdws it very dear that a tberough investigation is n ee d ed 
into the tnofaMna of the relative btmefits of oentnUsatkO and 
dc ceiitw uiwiUiiiL csmciaIIv with tfaff hvBotbMii in inbid 
Th(a the of And ifii{^ 
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industry vary significantly and directly with the siae of indus' 
trial units. These problems — ^the maintenance of the sense of 
participation or belonging: of direct perstmal concern with the 
fortunes and performance of the enterprise — may be said 
collectively to constitut# the problem of industrial morale.' 
The connection between morale and productivity needs no 
emphans and the report does not suggest that the workers’ 
morale must of necessity be worse in large than in small units 
[18]. Though this is a pilot siurvey of &e problem in deter* 
mining the significance of size of unit in influencing industrial 
morale and productivity, it is nevertheless clear enough that 
better management will be essential to solve the many pro- 
blems indicated in the Report. If present trends persist or 
increase, the value of management selection and education 
will likewise increase still further over the next decade. Ibis 
is supported by the general conclusions of the timely NatuA 
book on Education and Training for Management, recently 
published by the Federation of British Industries [14]. 

The changing social pattern of the age has been increasingly 
democratic if not egalitarian, and with it has gone an increas- 
ing emphasis on more and more opportunities for higher 
education to enable each individual to realise his foil poten- 
tialities. This has meant that an increasing proportion of 
good ability has gone on from school to the universities and 
major technical colleges instead of entering industry at an 
early age (Chapter VII), with a consequent re-entry of this 
ability into industry at a much later age. Unless training 
schemes were provided, the democratic feelings of those who 
had spent those years working in industry would have been 
offended. Moreover, due to other outlets and increased com- 
petition, the re-entry of ability did not equal the original 
intake and this made it more imperative to foster what was 
there already. The growth of full-time higher education has 
thus been accompanied by a great development in educational 
and training opiwrtunities within the finm. 

All these foregoing heightened requirements on the part of 
industry receive a Miarper emphasis when viewed agaiiwt the 
problem of recruiting ability in sufficient numbers fo a world 
more avid of ability than ever before, just at the very time 
when the numbers of young people coming forward has 
declined ahnost eatastrophicaUy. For boys and girls reaching 
the age of 18 the numbm have drofqied from anout 74(^<NK> 
pre-war to 871,000 at present. This situatlMi will not be re- 
stored until 1000, and will decline Mpdn a few years theireafter. 
This is part cf t^ changing age smietuie of mir p Ogailation 
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triiich is shown in Diagram 88. The declining pnqwrtion 
of young people coming forward to support an increasingly 
aged population is-dearly shown— ^ trend which is not lil^y 
to be soon reversed. The prospect is then of an increasingly 
static population (in numbers) with subsequent decUne in 
total numbers and probably accompanied, unless yrp exert 
ourselves greatly, by many ^sadvantages, not least a declin- 
ing standwd of hving consequent upon the slowing down of the 
rate of capital investment and of technical improvement [15]. 
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The reader is referred elsewhere for authoritative studies 
and discussion of our manpower problems, their oomparison 
with those jA||ther countries, notably the United States^ aad 
their signidSEoe for educatim [10]. Herelt suflloes to note 
the conriusioo tl»t *These leporb and studies leava ao dooiot 
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that, whai every alkmanoe baa been made for the diflSeNnoes 
in background ^ way of life between the United States and 
Biitun, the real hope of sustained improvonait lies in tbe 
development and improvement of both general and tedbnioal 
education’ [IT]. 

Against this background of deficient provision somehow to 
be made good as soon as possible, there is one provddng ques* 
tion to 1^ dealt with, if not to be answered. How much 
education must or need indus^ provide? Supposing defects 
in the educational system, arising mainly feom undeistafllng 
in inadequate buildings, to be made good, what is the optimum 
provision of education on the part of industry? What are its 
determinants in levels of occupation, structure of industry, 
rate of development of new processes and so fmth? 

Education and research ^ve developed greatly over the 
lost few decades, and similar questions have been asked about 
the prosecution of reseach by industry. Both are creative 
activities though not in the same sense; the research is the 
creation of new processes, materials and services, educatimi is 
the creation or fostering of qualities of mind and perso^ity 
equal to the demands of creating and maintaining new 
processes, materials and services. Sir Harry Jephcott’s com* 
ment on research is equally applicable to education and indus* 
try, as may be seen by reading ’education’ for ’researdi’ in 
the following context: 

How much to expend upon research is one of the most difficult 
decisions the industrialist has to make. It should be obvious that 
there can be no golden rule applicable to industry generally or 
even to all firms within a particular industry. Industry can only 
undertake research whose expenditure, it is judged, will be 
recouped in the short or long term and, if the expei^tuie is to be 
profitable, more than recouped by making available new or 
improved products for sale, or by making possible improved and 
therefore more economical processes [18]. 

These questions are bound to be raised when we review the 
present educational provision by and for industry, not because 
there is any real danger of exceeding the iqitimum provision 
(whatever that may m) but rntherfe the rektive vanes of the 
many diverse arrangements now in use. There is need, there* 
fore, for a detailed mvestiMtion of present facts in different 
industries and at dUferent levels of the same industry befaee 
even tentative ooodnsions can be drawn, and the various 
optima estimated* 

Another question to whidi no shufe answer aan be given ti 
wheie edueation and tiaiaihg fet industqr are to be povided 
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— ^within industry or outside? We leave till Chapter XV cer* 
tain questions arising on higher technological education and 
its disposition between the universities and the technical 
coU^ies, and here consider what reasons should determine the 
provision by industry on its own or hired premises, or their 
arranging for other organisations to carry it out dsewhere. 
This again must necessarily be part of a larger survey than 
is possible in a single chapter, but certain things are fairly 
clear. 

Specific training for a single job peculiar to the work and 
processes of the firm is usually regarded as the responsibility 
of the firm. Such induction training is rarely undertaken 
outside the firm, and it is hard to see how this could effectively 
be done away ^m actual work in progress. This does not 
include special rehabilitation training as undertaken by the 
Ministry ot Labour Training Centres [19J, nor yet the broader 
parts of induction schemes, though even these, if away from 
the works premises in more sylvan surroundings are largely 
given by senior staff of the fhm. Much craft training and 
training for repetitive mass production processes come under 
this category. 

By contrast, education and training which is of a much 
more general character, not specifically limited to a single 
machine or process, can and probably should be given outside 
the firm. Ibis is compatible with mobility in the industry as 
a whole, as the underlying principles and practices arc gener- 
ally applicable in a wide variety of firms and maybe of whole 
industries. Nevertheless this more fundamental education 
gains greatly by reference to widely varj'ing practice, and 
both students and staff profit greatly by having such diversity 
of experience and contact available within the same class. It 
b sometimes argued that attendance ata works school or course 
b more subject to the exigencies of the works than attend- 
ances at the local technical college when the student is beyond 
reach for the day. But in those firms where thb situation b 
likely to arise, the student b not likely to arrive at college 
at aU; conversely a firm large and enthusiastic enough to set 
up its own worlu school b likely to ensure that it b properiy 
u^. Thb argument can therrfore only be sustained by the 
time-honoured method of comparing the best of one side with 
the worst of the other. 

In some cases the clearest possible advantage lies with the 
firm, especially tl^|ery large firm, in providing appropriate 
practical experieiRlTor the student of a reality and in a way 
completely beyond the resources of any teaching institution; 
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costs of installation, maintenance and obsoksoence almoBt 
wholly i»event the provision of large scale industrial equip- 
ment in college, and this despite the notable example of train- 
ing on production established by Dr. Herbert Sehofldd at 
Loughb^ugh College [20]. The Summer Schools arranged 
by Metropolitan Vickers Electrical Co., Ltd., are an excdlent 
example of post-graduate refresher courses which are by tlmir 
nature inevitably works-based. At a lown level, this consti- 
tutes the essential argument for sandwich courses and 
graduate and other apprenticeships. 

The question of the desirability of where the education 
should provided thus turns out to be one of feasibility and 
the solution can be varied with no set pattern. In contrast 
to the works-based training feasible with large Arms, there 
are the externally based arrangements of the much more 
numerotis smaller firms. Such firms have not the resCuroes in 
manpower and facilities to meet the need for technical educa- 
tion though they give, with varying degrees of success, the 
necessary induction training. Many are quite unable to pro- 
vide the full range of necessary craft training which must be 
secured mostly through the technical colleges, thou^ the 
extent is latgdy determined by the structure of the industry. 
A very few examples exist of co-operation between mups of 
firms, but an interesting one is that of the Salford and District 
Textile Training Guild which arranges induction courses for 
juveniles entering the eleven firms in membership, at a place 
external to all the firms, and in co-operation with the C^ton 
Board and the technical college. These firms are quite 
separate and arc not part of a combine, but have co-operated 
for the undoubted benefit of the employees and of the industry. 
While such ex|)crimcnts may increase, the technical college 
will probably always be the main meeting ground and means 
of education for the employees of the sm^ firms. 

EducaHon and Training within Industry 

Some or all of the following are undertaken by the medium 
sized or largest firms. 

i. Induction Courses. These are a most important part of 
the education of the employees as they can greatly iimuenoe 
their attitude to tiieir work and colkagues, with immense 
benefit to themselves and the firm (wh^ interests are not 
mutuaUy exclusive). According to the nature of the work 
they may vary firom cme week to six weeks or evos three 
months’ duration. (Courses of longer duration are moMiqitly 
described as training couises.) 
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ii. Workt* SthooU are run by the firms on thdr own 
pianMeS) with staff appointed by them firom amonff ot as 
their own employees. l%ere is usuaDy a>fa]l-time head of the 
sdiool, assisted by other staff who may be fbll'timet or part- 
time members employed on production or elsewhere b the fac- 
tmy for the rest the week. These arrangmnents are latgdy 
determined by the size of the &m, the nature of its work and 
the instruction to be given in the schocd. The younger 
employees attend for one-half day or a whole day per week. 
Some works’ schools are inspected by the Ministry and are 
recognised as efficient (Appendix, p. 608); in other cases tite 
school is staffed by teachers employed by the Local Education 
Authority, but the premises still belong to the firm. This 
transition in control which embodies an excellent example of 
co-operation is usually marked by the use of the different 
description as in iii. 

iii. Day Continuation Schools. The 1018 Education Bill 
stated the need for ’continuing the education of young persons 
and helping them to prepare for the freedom and responsi- 
bilities of adult life’, and this was recognised in the 1918 Act 
and again in the 1921 Education Act; provision was then 
made for the compulsory attendance of young people between 
14-18 years of age in Day Continuation Schools for 820 hours 
a year, as from an appointed day. Only at Rugby was such 
a school fully established and continues to this day for young 
people up to 16 years of age [21]. Day continuation schoob 
have be^ established in other areas with voluntary support 
but in most cases only where attendance is made compulsory 
by the firms employing the pupils. Day Continuation Schoob 
are the forerunners of the County CoUqies of the 1944 Educa- 
tion Act which, in some distinguidied eases, are being volun- 
tarily establbhed in advance of an appointed date. The 
curricub of such schoob b not leftiioted solely to vocational 
subjects. 

iv. Training Centres. These ace not linked solely or even 
primarily to the induction and training of juveniles but are 
organised for the reception, tyaining and education of older 
employees. The wmk will ptob^y comprise such oouraea as 
Training Within Industry (T.WJ.) for foremen and super- 
visors [22], and other and higher levds of staff and nuuiafS* 
ment training. If the firm b large enough the training centra 
may be digidfie^^ the titb *liducatim Department* and 
include the woturaehool, arrangements for all apprentieadlipe 
(craft, trade and graduate), im fbr all indnetion eo ur eia^ 
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ipwial p 08 t>gi^u»te ooune> or Mshodi: it rrill ptobably olao 
amoge vacatkm expericfioe tat undergraduaifir and the viata 
of school parties, students from edleges and others round 
the works or business. There is the sde^on of recruits to the 
firm and placing them in the varkms departments, and the 
subsequent sele^on of employees to atte^ the wide variety 
of courses listed later under external arrangements. Another 
more recent duty, now increasingly realised, is thatefholdiiig 
special pre*service training courses of one to usually at most 
three days’ duration [38]. These encourage a right attitude of 
mind to National Service and a readier return afterwards to 
the firm, which also helps by a kindly interest in tibeir 
service and postings. Equally a welcome whan oa leave and 
on return are mu<m appreciated. Other special ooutses may 
be held, for exsunple, in accident prevention, work simplifi* 
cation, the introduction of new schedules, processes and 
materials. According to the size and organisation of the firm, 
to all this may be added other duties, as hard to list as they 
are difficult to limit— especially in consuming time; educa* 
tional advice of a general kind and to employees’ relatives; 
assistance with the activities of the Apprentices’ Association; 
administration of a scheme of educational awards; prepara- 
tion of material for special lectures; engaging outside lecturers. 
The question of suitable education staff and of a sympathetic 
management is thus very important. 

The foregoing are means of providing education within indi- 
vidual firms rather than witlun and by industry as a whede. 
In the latter case the range of provision is different, being 
largely oonoerned with management training and education. 
The war accelerated the appl^tion of techniques of modem 
study to production problems; for example the Ministry of 
Aircraft Production arranged training courses in motion study 
demonstrating economies to be effect, and there woe many 
practical examples at an impressive exhibition at the Carl^ 
Hotel, Lond<m, in 1948. In the immediate post-war period 
there has been still ftirther stimulus in the repmts oi the 
Anglo-American Productivity Teams [34], and in the estab- 
lishment of the British Institute of Management (p. 311)- As 
a result there has been an increasing number of ooutses and 
conferences, ranging from short eourses of trainiM in the 
techniques of work study mmlied to particular probMsns (C 4 . 
plant maintenance), to broad studies of the imiiaan aspects « 
management, not ex e h i ding coiitroversialeeo n oiiUe,ao CTa l aid 
political iasnee. Another result has been the sMlIlng «p d 
Local PtodiMlivity Cknnniitteeo. 
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Two trends practical means of provision are clearly dis- 
cernible. Some major firms and nationalised industries have 
acquired and adapt^ coimtry mansions not meraly for admin- 
istrative convenience, but aliro to add the benefits of residen- 
tial education in go<^ surrotmdings to more formal lecture 
and conference room activities. In other cases there is 
co-operation between many firms in arranging such education 
and training. In the textile industry economic necessity pro- 
duced a statutory instrument, the Cotton Board, which now 
arranges, with growing support from the industry, many 
conferences and courses to study the problems of the industry. 

Roffey Park Institute is an example of a co-operative enter- 
prise between 88 different industrial firms and commercial 
organisations and operates under its own Council without 
public funds. The Institute restricts its work to courses 
within the field of human relations, including human aspects 
of management and social medicine. Prominent among its 
activities are five-day courses in 'Human Relations in Indus- 
try and Conunerce’ and in 'Work Simplification* [25]. 

Another and outstanding example was the foundation in 
1946 of the Administrative Staff College by a group of firms, 
both large and small, contributing income mainly under seven- 
year convenants. The college brings together men and women 
of ability and promise from industry, commerce, the trade 
unions and all forms of public ser\'ice for a course of studies 
which investigates the principles and techniques of organisa- 
tion and administration in civil life (p. 878). By giving 
the students a fresh awareness of the significance of their 
present work it prepares them for higher responsibilities in 
the future [26j. Arrangements may alro be ra^e through an 
employers’ association, as in the Department of Work Study 
of the Engineering and Allied Employers’ West of England 
Association, Brunei House, Bristol [27 J. In other cases large 
firms may invite associated or customer firms to participate 
in training courses or in conferences, but few experiments 
have been made in this direction. 

Another co-operative venture is the Industrial Welfare 
Society (Incorporated), founded in 1918, which now has sub- 
scribing members including 2,500 fimu, public undertakings, 
local authorities and individui^ [28]. These pay subscriptions 
according to the number of their employees, covering some 
eight million employees altogether. Over twenty we^-end 
residential coutieywe arranged annually and many abort 
courses are hdd^Rl a half-^y and one day basis. The 
residential courses have included all levels, foremen and 
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forewomen, woricers* representatives, shop stiewards, canteen 
executives, office executives, directors, works managers, 
editors of employee magazines, and apprentices. There is an 
Information Service, Canteen Advisory Service, Films and 
Filmstrips Service, General Advisoiy Service, Journal and 
Handbooks. These are the instruments of inculcating *the 
attitude of mind which the Society has helped to spread; that 
people matter and that man must be master of the instruments 
of science and production’. In furtherance of these aims there 
is to be held, in Oxford, in July, 1956, H.R.H. the Duke of 
E^iinburgh’s British Commonwealth and Empire Conference 
on ‘The Human Problems of Industrial Communities within 
the Commonwealth and Empire*. 

The Federation of British Industries through its Education 
Committee has become increasingly coneemed with higher 
technological and management education. It has held an 
important series of eonfcrcnces, of which reports have been 
published firstly on the universities and indastry in 1049, then 
five regional conferences with the universities and, in 1954, 
one on Technical Colleges and Industry [29]. The ^ucation 
Committee made the proposal which led to the publication of 
the Anglo-.\mcrican Productivity Council Report on Univer- 
sities and Industry (Chapter XV). Recently it set up a 
committee which has made striking recommendations on how 
to increase the supply of science teachers in the grammar 
schools, on which the supply of future scientists and techno- 
logists ultimately depends. The F.B.I. is represented on 
many educational tiodies, including Regional Councils. 

Though the responsibility for the foregoing examples of 
industrial education and training lies with the employers, 
both individually and collectively through their various repre- 
sentative organisations, it would be quite wrong to overlook 
or minimise the important influence of trades unions either 
through the Trades Union Congress (T.U.C.) or tlie local 
Trades Councils, or the representative workers on the shop 
floor (p. 875). Throughout its history the trade union move- 
ment has regarded education as a powerful means of increas- 
ing the cflcctive strength of trade unionism, but no narrow 
conception of education as only specific training has been 
adhered to, and the educational activities have ranged lh>m 
the directly vocational and utilitarian to the genem back- 
ground courses in adult education, management, social and 
political studies. 

Part-time study is encouraged through the National Council 
of Labour Colleges (N.C Jj.C.), and also tbrou^ the Wcckeis* 
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Educational Trade Union Committee whi<^ arranges an 
agreed educational programme through the Workers’ Educa- 
tional Association (W.E.A.) [58]. Full-time background study 
of one or two academic years may be taken at Rusldn College, 
Oxford, of one year at Coleg Harlech, Harlech, North Wales 
and Hillcroft College for Working Women, Surbiton, Surrey. 
For several years, courses in trade union subjects have bem 
arranged in a few technical colleges on the initiative of certain 
imions. Recently more ambitious courses of three or four 
weeks’ duration ^ve been held in some dozen technical col- 
leges, with a syllabus including Industrial and Social Factors 
in Industry, Payment Methods, Work Study, Factory Organ- 
isation and English Usage. Sdolarships are offered by the 
T.U.C. for the many kinds of full-time study, and alro for 
attendance at Summer Schools for trade unionists which are 
hdd abroad. ^ 

The General Council of the T.U.C. is represented on many 
educational bodies at national level, and similar representations 
have been welcomed on the Regional Advisory Council (p. 187) 
and the governing bodies and i^visory committees of technical 
colleges (pp« 180-1). The T.U.C. no less than the F.B.l. is 
vitally concerned with the quality and development of tech- 
nical education, which is a far cry from the time when educa- 
tion and training were regarded as a device for the greater 
exploitation of the worker by the employer. It is reasonable 
to see in education, especially in management education and 
training, a common meeting ground for both sides of industry. 

Both sides of industry, tlmugh the Joint Consultative Com- 
mittee representative of the British Employers’ Confederation 
and the Trades Union Congress, are vitally conoemed with the 
recruiting and training of juveniles for industry. In Decem- 
ber, 1945, the Committee’s Report thereon was accepted by 
the Minister of Labour and Natkmal Sarvioe» and from it has 
come a most important devekmmeiit in the setting up of 
National Joint Industrial Cmmcus ^.J.I.C.) for many indus- 
tries. Each scheme agreed hf the N JF.I.C. usually defines the 
following arrangemoits for apprenticeships: Administratkm; 
Recruitment; Age of Entry to A|mrentioesl^; Registration; 
Probationa^ Period; Indentures; Part-time Education; Prac- 
tical Training; Certificatkm. It may also include such 
matters as Disputes; Transfers; Medical Examination; Rntio 
of Apprentices to Craftsmen; Classification of Apprmtices» 
and any special m^lers of the particular trade or employ*- 
ment. The CenMrYonth Employment Executive sumplM 
summaries of these schemes to Low Educatiop Anthomtoh 
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Ministry of Labour Local Offices and other interested bodies 
[80]. 

The National IneUtute of Induetrial 'Pejfchology (NJJ.P.) 

The Institute was formed in 1921, as a re^t of wartime 
experience as a non*profit making association for the develop* 
ment of industrial psychology [81]. In its early years it 
received substantial grants from the Rockefeller Foundation; 
later grants came from the Pilgrim Trust and the Leverhulme 
Trustees, but it has been mai^y through the continued sup* 
port of industrial firms and interested individuals that it has 
developed and extended its work. Industrial psychology or, 
as it is becoming increasingly known, occupational psycho- 
logy, is concern^ with the study of man at work and with 
the study of the woriung environments in relation to man’s 
capacities, needs and limitations. The solutions of these pro- 
blems, which include vocational guidance and selection, once 
arrived at in this field, can rarely be applied without further 
exposition and persuasion. The N.I.I.P. therefore exercises a 
considerable educational influence through the holding of con- 
ferences and courses as well as through the carrying out of the 
actual investigations, and publishes an important journal. 
Occupational Psychology. 

The industrial research of the N.I.I.P. might at first sight 
seem remote from the work of technical colleges, but, though 
the time lag is long (almost certainly too long) the connection 
IS real. As an example of close relatedness to technical college 
work there is the current research, financed from Conditional 
Aid Funds, into methods of training in industrial skills, started 
because comparatively little is teown about fundiunental 
aspects of the learning process in industrial tasks. Theinqiury 
is expected to last for three years and in addition to examining 
such questions as Should training be given in the workshop or 
in a separate sdiool? Should one concentrato* first on speed 
or on accuracy? — it is hoped to gain some knowledge of the 
importance of motivation at the learning stage. 

Education and Training provided eatemally to Indnidrg 

The provision by bodies oth^ than industry itself is vast 
and varied and here are briefly classified the miw ^yi in 
which industrial needs are served by other organisations. 

In general terms the external provision is dmned to meet; 
the special and general needs of the medium and small sisad 
firms and mfammtkwat and the more general needl of thb 
larger firms at vaiioas levels cr aftsman and tOch ttW an , 
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appU^ scientist and tedmologists, designer (both artistic and 
tedinical), foreman, manager and executive. Iliis immensity 
of scope is reflected in the multiplicity of means available. 

1. The Technical Insiiiutions, whose work is the main 
subject of this book, detailed for full-time courses in Chapter 
m, part-time courses in Chapter IV and for many speciidised 
requirements in Chapters VIII to XV. Special mention must 
be made here, however, of the notable contribution of the tech- 
nical colleges to management education, especially at the Man- 
chester College of Technology, the Polytechnic, Regent Street, 
W.l, CoUege of Technology, Birmingham, Leicester College 
of Technology and Commerce, Leeds College of Commerce, 
and the Scottish College of Commerce, Glasgow. 

2. The Universities have technolc^cal departments or 
faculties 'Such as engineering. These are of course very 
important, but except for their relation to policy in higher 
te<^ological education do not come within the scope of this 
book, ^e universities are showing an increasing interest in 
management education, for example in post-graduate teach- 
ing in those academic subjects, such as industrial relations, 
applied economics and applied statistics which are also tools 
of management [82]. There are also more general ways, 
especially through Extra-Mural Departments/Boards, a.s, for 
example, in courses for ‘Managers in Industry’ at Madingly 
Hall, University of Cambridge, and Residential Courses for 
Youpg Workers (aged 18-25 years) at Holly Royde, Univer- 
sity of Manchester. The conferences on the Education of the 
Young Worker held from 1948 to 1951 should be noted, and 
also their sequel in the Conference on Education for Human 
Relations, aU organised by the Department of Education, 
Oxford University [58]. 

8. Other Residential Courses and Adult Education Colleges 
have grown glcatly in number since the war, despite some 
recession, and are showing an increasing interest in courses 
with an industrial content or bias. Examples are the courses 
at Grantley Hall in 'Management in Industry’, 'Stresses and 
Strains at Work’, The Exporter's Problem’, 'Productivity', 
'Industrial Citizenship’ or again, the courses at Urchfont 
Manor on 'The Human Factor in Production’, 'Consultation 
in Industry’, 'The Implications of Work Study’, 'Human 
Problems in the Retail Trade*; or yet again *PoIk^ Makers in 
Industry and Cqi^eroe’ and 'Or^isaUon for Produotivity* 
at Ashtidge (Appendix, p. 625.) 

Many of these courses at Adult Education Cdlleges have iiQ 
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the appearance of technical college counes conducted in unao* 
customed rural suitoundinga, ai^ it would be all too easy to 
be partisan or parochial in attitude towards this providon. 
But the needs of industry are vastly greater than all the 
present means to satisfy them, so that any ftars of competition 
are foolishly out of plue. It is most imlikely that the resi- 
dential colleges will ever be able to take more than a small 
fraction of those requiring management education and train- 
ing. Though regional technical institutions may expect to 
have residential facilities eventually, neither could they take 
more than a small fraction of the whole, and the aim must 
surely be to give the opportunity of residential education to 
as many as possible. Nevertheless there should be a broad 
distinction of approach if not of treatment. The adult residen- 
tial college should treat subjects from the general adult educa- 
tional humanities’ standpoint but with sufficient technical 
illustration; the technical college should proceed from the 
techniques and case-histories outwards to the more general 
human conbidcrations. Life is more than livelihood, technical 
education is not an end in itself and, whichever the approach, 
we should seek to prove that ’Vocational Adult Education 
may well provide the bridge, which has been so sadly lacking, 
between the technical working life and the heritage of humane 
eultiin*’ (8S]. 

There have been some very interesting post-war develop- 
ments designed to foster the character and general develop- 
ment of younger employees in indiutry, their use of 
leisure and the increased opportunities of the shorter 
working week. Examples are the Outward Bound School 
Organisation with its Sea Schools at Abeidovey and at Burg- 
head, and its Mountain School at Eskdale [84]. Another ven- 
ture is ut Brathay Hall Centre, Windemtiere [85J. The 
National Association of Boys* Clubs helps with a one week|s 
’Adjustment to Industry* Course at Amersham which is 
used by firms as part of induction training. There are also 
the ‘Girls in Industry* residential courses organised by the 
National Association of Mixed Clubs and Girb* Clubs [86]. Of 
a different kind altogether are the courses at Cheshimt Cdlege, 
Cambridge, where industrial students study alongside the frill- 
time students in special courses arranged under the auspices 
of the National Council of Y.M.C.As ^]. ^ 

A major problem of such mwmisations is to keep going all 
the year round and not simply during the popular summer 
months. This may pose a problem for the teonnkud colleges 
if students atteiuuog day-release courses are in^oivsd* A 
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month’s absence from a cooise of one day per wedc could have 
very serious effects (m the studoit's progress and likdihood 
of passing his examination, even with the exceptional student 
likely to be sent to these places. With only 14% of young 
employees attending day-release courses there are many 
others who could be sent during the period of college terms. 
However, the aims and work of tiiese organisations are admir- 
able and if possible should not be denM to those interested; 
as a compromise, it is suggested that no day-release students 
should be sent in the year of a definitive examination (e.g. 
Ordinary National Certificate) and not within three months 
of the end of the session in an earlier year. 

4. Professional Institutions. The long-established char- 
tered professional institutions have exercised a profound influ- 
ence over education for industry and commerce. But their 
influence 'has been much wider than that on the work of 
technical institutions; most important of all, this has been 
because so large a proportion of their members are in industry 
and conunerce, a membership which acts as an effective two- 
way channel for ideas and information on educational, scien- 
tific, industrial and commercial theory and practice. In these 
institutions cardinal importance attaches to the standards of 
admission to the various grades of membership by their own 
examinations, or by very strictly controlled exemptions from 
those examinations. Most of these national institutions have 
district cr regiotud branches throughout the country (and 
overseas), and both there and at the centre frequent meet- 
ings with lectures and discussions are held. The ambit of 
these is greatly extended by the publication of papers in the 
institutions* journals. The institutions are active in promot- 
ing conferences and meetings and in making representations 
on education to the Ministry of Education and other official 
bodies. They have grown from the inspired devoted work of 
their founders through long bonouraUe careers to their 
present eminence but, like many other human institutions, 
they are not infallible, nor entirely consistent in their ways, 
but show some human failings anun^ much wisdom. Never- 
theless, those concerned with educatfam in and fev industry 
and commerce should be grateful for their work and influence 
over the years, and be hopeful, too, of the future of those 
established in recent years. 

Some at least of these older institutions have shown a grow- 
ing interest in the|||ta-seientificor tedinologioal aspectsef tiieir 
precessions and KBWe come to reqi^ exmnination papers in 
such subjects as Industrial Adniniidration and ManaflenMllt, 
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The po8t>war period hM Men both a growth and a strengthen* 
ing m new professional and semi'piofesrional bodies, pturticu* 
larly oonoemed with management at various kvris, for 
example the Institute of Cost And Works Aoeountants 
(I.C.W.A.)t the Institute of Works Managers (LW.M.) and the 
Institute of Personnel Managers (I.P.M.) [88]. 

Training by Government 

Sir Godfrey Ince distinguishes the work of the government 
as an employer— especially in the Admiralty, the Ministry of 
Supply (and more recently, in developing atomic energy [89]) — 
from itsworkasatrainingorganisation [40]. Its latter responm* 
bilitirs include the Government Training Centres which, since 
the war, have been used for resettlement purposes, and for 
disabled persons. There has also been the work of the Indus- 
trial Rehabilitation Units and some of this work Iws been 
undertaken in the technical colleges, including the successful 
Business Training Scheme, which has been followed by a 
permanent scheme to assist ex-Regulars in a similar way. 

Another important contribution was the introduction and 
development by Mr. P. H. Perkins, after visiting the United 
States, of Training Within Industry (T.W.I.) into wartime 
industry for the training of super\’isors in the skills of instruct- 
ing. of leadership, and in the improvement of methods. This 
IS still used with its basic three short training programmes of 
Job Instruction, Job Relations, and Job Methods [41]. 

The SpeeuU Aptitude Scheme which is organised with State 
help through the Ministry of Labour by Uic Central Youth 
Employment Executive is another interesnng educational 
development. This recognises the fact that special aptitudes 
are not geographically distributed conveniently near to a 
particular kind of industry, but are possessed by some you^ 
l>crsons living in remote and isolated veas. If a boy or giri 
under 18 is shown to have ‘real capacity and bent for a par- 
ticular kind of skilled job in industry’, and wishes to take up 
an apprenticeship or any other re<k>gnised course of training, 
but cannot do so within an hour's travelling time of his liome 
he can apply to the Youth Employment Service who will try to 
help him get it elscwhei|[48]. I^e Youth Employment Service 
will And him living accommodation and. If necessary, pay him a 
grant to supplement his wages and any allowanoe his parents 
can aRbrd. From 1st Apri^ 1980, to 81stJMarch, 1954—^ 
first four years of the permanent sdieine — ^18 boys and gitll 
were thus assisted to find their way in life. As a flKwe<f)ar* 
ticiilar iUostratkni of the work, 87 boys in Grimsby were 
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helped in 1951-2 to enter industries for which they were well 
suited' but for which there were no local opportunitllB. Three 
apprentice draughtsmen went to Loughbemugh, eight general 
engineering apprentices to Lincoln and three apprentice elec- 
trical engineers to Manchester. Of the boys placed in other 
towns the number who returned home was five [48], Rugby 
is exceptional in having received 465 boys under this 
scheme in favoured conditions, where the two large electrical 
engineering firms (fi.T.H. Ltd. and English Electric Co. 
Ltd.) have convert^ a mansion to house them with other 
apprentices (p. 50). 

At quite a different level but most important in their 
educational influence on industry are the following: 

Department of Scientific and Industrial Research (DJS.I.R.) 
and He Research Associations 

The D.S.I.R. was established in 1916, and the Research 
Associations have grown up with government aid, over the 
years since then (Appendix, p. 621). While the D.S.I.R. is 
wholly financed by the government, the Research Associations 
are financed partly by government grant and partly by indus- 
try, formerly on an appeal and covenant basis, latterly under 
the Industrial Organisation and Development Act of 1947 
which provides powers to impose levies in support of 
co-operative research. 

Quite apart from the very great value of tlic discoveries and 
improvements these bodies have brought to productive indus- 
try, they have exercised a very great educational influence in 
making industry scientifically and reseasch minded, and their 
influence must surely grow even more in this respect. This 
has been exercised through the investigations themselves, the 
publication of results and annual reports, the holding of con- 
ferences with subsequently published reports of their pro- 
ceedings, the holding of annual exhibitions at the various 
D.S.I.R. establishments, and with visits from representives 
of industrial firms. The D.S.I.R. has also greatly assisted 
advanced scientific and technological education in providing 
research scholarships, but it must be recorded, with regret, 
that while this assistance has been exeq)lent in the universities, 
in the technical colleges it has been very niggardly in com- 
parison. In 1954 there were 86 awards of value about 
£9,000 p.a. held in technical colleges out of a total expenditure 
on student grantsj^ £266,000. Much closer co-operation is 
very derirable bmRen Hie D.S.I.R., the Research Associa- 
tions and the technical collies in research and teachiiifr in 
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visits or s|iaff and students and in the secondment or inter- 
change ofmff. Perhaps this will be a desirable outcome fi»m 
the odktference held by the D.S.I.lt in November, 1958, on 
‘The Role of Research Associations in Teclmological and 
Technical Education’, as has recentiy been commended to the 
technical colleges by the Ministry of Education [44]. 

ProbUmi of Co-operation beheeen Indtutry and Education 

Granting that arrangements for education within industry 
and for education undertaken by other bodies must conform 
to the primacy of production, what working problems remain 
to be solved? Numerically the greatest work undertaken is in 
the technical colleges and we shall necessarily consider mainly 
the problems likely to arise here. 

These problems arise partly from the changing conditions of 
industry and partly from the rate of expansion of educational 
facilities. Illustrative of the former is the problem of craft 
training. In the past, detailed craft training has been regarded 
as the duty of the employer, not the technical college. But 
with the development of specialised manufacturing methods, 
With better industrial management making for fewer blind- 
alley jobs and with a new emphasis on the interchangeability 
and adaptability of staff instead of a life-long narrow speci- 
alisation, many aspects of craft training have become the 
rrs))onsibility of the technical college rather than of industry. 
Up till now it has been much easier to secure release for a 
National Certificate or degree student than for one in a craft 
course leading to the examinations of the City and Guilds 
of London Institute or the Regional Examining Unions, and 
there is urgent need for industry and the Ministry of Labour 
to think again about this differential treatment. 

With regard to the expansion of educational facilities, tlie 
problems are likely to arise both in in4ustry and in the col- 
leges especially in the operation of p^-time day-rele^ 
schemes [45]. Table 10 (p. 110) makes it appear that engin- 
eering is approximately three times more liberal in day- 
release than the building industry, and six times dibre than 
the chemical industries. This is not a true comparison as it 
takes no account of the total number employed in the indus- 
try, its administrative structure and age groupings. A 
comparison of the numbers aged 15 to 18 years actually 
released with the total of that age employed in each industry,*' 
M in Table 88, gives a better bans for d i s cus si n g the proUems 
involved [46]. The progress made in the partkuUtf induatiy 
u compai^ with tm national average, tiius, enghieering it 
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8*69 times better than the national average, textUey at 87/100 
sbarcely exceeds a quarter of the nation^ average. 


TABLE 88 

Fbopqbtion or Dat-bxlba8b or Emflotsbs undbe 18 Ybabs or Aob 
m DnrtBBBMT Inoustbibs (1888-8) 

Comparison 


Industry 


No. of Day No. 


Day- 


mth 

National 


Affrioiilture and Horticulture 
Mining and Quarrying 
Treatment of Non-Mctallifcrous 
Bfining Products Other than 
Coal 

Chemicals and AUied Trades 
Metal Manufacture 
Engineering, Shipbuilding and 
Electrical Goods 
Vehicles 

Metal Goods not Elsewhere 
Spedfied 

Precision Instruments, Jewel- 
lery, etc 
Text^ 

Leather, Leather Goods and Fur 
Clothing 

Food, Dnnk and Tobacco 
Mamrfacturei of Wood and 
Cbtk 

Pimer and Printing 
Other Mmwifarturmg Induitriea 
BuikUng and Contracting 
Gas, Electricity and IVater 
Transiiort and Communication 
Distributive Trades 
Insurance, Banking and Finance 
Public Administration and 
Defence 

Professional Services 
Miscellaneous Services 

Total 


Release 

Employed 

Release 

(100) 

600 

61,710 

007 

66 

22,483 

48,880 

480 

888 

742 

20,140 

8*47 

24 

4,041 

28,000 

10*4 

182 

2,427 

28,640 

0-46 

64 

67,782 

128,080 

542 

860 

8,339 

08,700 

486 

88 

812 

84,730 

1*47 

10 

510 

10,240 

4 97 

84 

3,150 

80,200 

a 02 

27 

188 

8,600 

2*84 

16 

2,697 

82,080 

a 26 

21 

8,880 

76,820 

7*04 

48 

1,811 

28,070 

4*88 

81 

7474 

80,820 

18-0 

102 

1,429 

17JI80 

8*24 

56 

28,898 

82,680 

88 *0 

988 

8,187 

10,790 

20-2 

100 

10,018 

85,660 

18 8 

104 

8,070 

ooajMo 

8*40 

98 

124 

28310 

0*48 

2*0 

10,085 

24,780 

44-4 

801 

14,740 

88,410 

97*6 

188 

1,612 

87,170 

1-88 

IS 

202,884 

1376300 

14-7 



The comparisons are not vitiated by the ladt of detailed 
figures o| the employment structure of the various industries 
in terms of professional, skilled or unskilled oecupatiom, and 
that we therefore cannot relate them to the numben of 
students therefrom in various courses provided for such lends 
of occupations. For we are regarding this in county ooUcge 
lerms, namely that all not in ^•time edueation ahall have 
education on one AW a week until eighteen yeers of age. 

Onee again welleir stress the unpalatable but i nea wpaWa 
oonduaon that we are atUl preaching dfcc ti v d y only la ^ 
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appaxcntly ocmverted. Whoe a high itandatd of teduiical 
8^ and knowledge has become plamly neoessary to the sor* 
vival «f the industey and the advancement ot the individual, 
the financial and vocational motives have been powerfiil 
enough to compel educational progress. But even here it is 
still abundantly clear that the support is frequently given 
not so much from inner conviction as under duress of drcum' 
stance, the most powerful factor being the acute shortage of 
manpower. Business firms know well enough that further 
training by day^release is as attractive as good wages to 
parents and head teachers interested in placing young people 
in employment. That circumstances may play a stronger 
part than a belief in the absolute value of location is shown 
perhaps in the demand for evening attendance as a quid pro 
quo, and the arrangements made for deferments for released 
employees also show that external circumstances may be 
more important than inner conviction in determining the 
progress made in the main industries dealt with above. 

It IS significant that the progressive industries from the day- 
rcleose viewpoint are relatively a'cU organised on both the 
employer and employee sides, and that suitable courses and 
qualifications have been established for them. Outside this 
comparatively narrow field these conditions do not obtain. 
It IS difficult to see how the system of gaining qualifications 
by examination could be so greatly enlarged as to cover seven 
times as many students and the needs of a much greater 
diversity of occupations, very many of which require little 
vocational training, while the greater part are unexaminable. 
Fur example, good though the progress has been at the begin* 
ning of providing training for the hotel and catering tri^e, 
under the exertions of the newly established Hotel and Cater* 
mg Institute and with the establishment of defined courses 
and recognised certificates, it would be foolish having regard 
to Uie nature and conditions of the industry to hope it w^d 
emulate the engineering, chemical or building industries. 

There are many circumstances which make it difficult for 
an employer to release young people. One of tSie most 
important is the extent to wmob srork may be disloeated. 
Fixpensive mechaniaatkm and redefdc^nsBnt of labour may be 
necessary to reduce this dUooatKio to a minimum. Then 
again, employers naturally look for an early return in value 
from the ooursea provided. This is not always posidble and 
the only way out is to try more persistently to inculcate a 
belief in gen^ and lonf*tarm emoatian, which is Bkely to 
be a slow piooess. Bvmif sabs^toiNirb>timesn9la|^ 
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additional ftiU-tiine people can be engaged, the additional coat 
is bound to be cona&ei^ very ckwely in these days of higher 
isages. Sudi adjustments are not easy but they are easier 
for the larger thu the smaller firm, a point of great import* 
ance when we consider the structure of industry shown in 
Table 29 [47]. 


TABLE M 

Sm or Manotactobino Fnuts 





No. of EnployoM 

1000- 

1,000 or 










Sin of Ffnn 

U->4 

f»-t9 

100-4M 

OOO-M 

miiim 

“5 

Total 

a. 

No. of Finn 

17,177 

M.IOS 

11 , too 

1,481 

•84 

Ml 

••,407 

h. 

FsToeBtafoof 




ToUl 

ao4 

44-4 

107 

Si 


04 

100 

B. 

1. 

No of Enplorwa 
PHnotafooi 

n4,000 

l,S4t,000 

1.417,000 

1,017,000 

87«,000 

], 871,000 

7, Mi, 000 


Total 

41 

17S 

MS 

141 

IM 

18 8 

100 


Table 29 shows that 75% of manufacturing firms employ 
less than 100 people each, and that 95-7% employ 500 people 
or less; 54-9% of persons employed in manufacturing industry 
ate in firms employing less than 100 people each, and 70% 
ate in firms employing less than 500 persons. Manufacturing 
industry is therefore mainly composed of medium and small* 
sized firms. The very different structures of four important 
industries concerned with day*release schemes are contrasted 
in Diagram 28 a — showing the proportions of firms cd different 
sizes, and in Diagram 28 b, showing the pcoportions of total 
employees in firms of different sizes. 

The realities of Table 29, as illustrated by Diagrams 28 a 
and 28 b, will continue to dominate the progress of day- 
release, as any principal or head of departoent knows hill 
well from his attempts to persuade firms to embark upon or 
increase thdr participation in such schemes. For the greater 
number of small manufacturing firms the problem of release 
will be acute if it is entertained at all. On the retail business 
side Table 80 shows there are far many more small units [48], 
and it is not surprising that day*release has here made Uttte 
progress. 

(Me must be a very Iiberal*minded greengrocer, butcher, 
baker, clothier, newsagent, draper, nooer, garage owner, or 
builders* merchant to give a lead ui pastime day-rdeaae 
fwimariiy tm the inunediate good of the employee, and the 
long*tenn benefit of industry at commerce and the nation. 
Not only are therein|pnal difficulties to be faced, but also the 
knowledge that xmoig a competitor does not give rdease, and 
timt when the young person has fiidi^ed the peitod of trahdng 
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Ml 


TABLE m 


Sub <nr toin Rctaii. Vnufummmm (IMS) 


No. of 
ReUII 

Natuio of Buiineu EttoblithinCTiU 

No. of 
Pleisont 
Bnoaffed 

AvdageNo. 

ll|iM^t[j||^sia|>ssh^ 

Gioociy 

139.845 

478,898 

8-7 

BttichefB 

85,848 

118,710 

8*8 

GTecngTOcetB, Fruitereiis Fish- 
mongetSs etc. 

48,159 

19,506 

188,996 

9*8 

Bread and Flour Confectioners 

115,194 

5*6 

ConfecUoneri, TobaoQonlsts» 

Kewsagetkts 

66,819 

994,941 

8*4 

Clothing 

89J046 

884,485 

4*8 

llatdware 

80,996 

111,008 

8*7 

Booksellers, Statlonefs 

9,598 

51,888 

5*4 

Furniture, Pictures, Ste. 

Department and Variety Stores, 
etc. 

16,066 

90,458 

5*6 

1,665 

198,659 

119*9 

Buildcffs' Materials with or without 
oootiaoting 

5,898 

90,044 

8*6 

AU Kftablkhmenta (Note A) 

581,148 

9,965,991 

4*8 


Note A; TheM toUb inolude othm not iktod nbov*. 


it will be difficult to retain him or her, the more especially 
when the young men are called up to service in I1.M. Forces 
with all its inherent unsettlcment. 

Let us now assume, despite this discouraging picture, that 
the Itrm is able and willing to grant day-release, what are the 
problems which require the closest co-operation between 
industry and coUegef The first which crops up continually is 
the time of release, and particularly so with the development 
of new courses outside the established field. For the college 
it would be very convenient to have ail the same group of 
people on the same day. This not only lightens the problem 
of administration in the college but, more important, it makes 
powble the prqper grading of students, whidr is often a 
serious problem with small numbers in first-year courses. For 
a firm with only one apprentice or learner at a particular 
stage there is no great difficulty about the day of rdease 
unless the conditions of the industey prevent it, Forexampleb 
the release of young pso|de emi^yed by retailers is not 
feasible on Fridays owing to heavy trade on that day. But 
no firm with several or many appientioes can reasonably be 
expected to tstoase than on tito same day. whether to the 
same class or to dasses at diUbrent levels. The only t eese n - 
able poli^ for the education authority, if it wishes to develop 
courses riq^y, is to caity smaU elasses on altevnatjivf days 
durioff tibe nmotL To kiiiife iimh tho MtUM 




V* '«i*»1W25a 

EMPLOYEES PEP FIRM EMPLOYEES PER FIRM 



>1 M B » »j» iMg MOj^ ^ ^ HKilft 

EMPLOYEES PER FIRM IMFIOVEES PER FIRM 

DtAGRAM 2J4. TIIB STnUCTUUliOV CBUTAIN OCDUanUlBI IN 


SOBS on^ftBiis 

Stmet: Ammal Mtlrmi ^ NMMfn. HMfe /J» {HMMjO., /Ml) 












CINT OF TOTAL NUMBCA CMPLOYCD PER Cf HT. Of TOTAl MUHSfR CWlOYW 


(i) CHEMICALS 


(t» ENfilHEERIHG ne 



WM iM* ms: .S5S. "'M >* ** iflL ■Stf 


CM^LOVECS l»tR FIRM EMPLOYEES PER FIRM 



H<M a-M ^ MM^ H-M »«• ^ MHH 


EMPLOYEES PER FIRM EMPLOYEES PER PIRM 

hi taHAM 2IR. TUB STBUCrumBI OB DUnPERBNT IMOIRITKIKS 
PHOPOBTKIN BmViOYBD IN flBlli OP OIPPBBBNT SUM 
•Soum. ^mmmT 4Mlnd I# SMMh, MB /IS {fIMSJO., MSi 


























a04 TECHNICAL EDUCATION 

minimum number tor a single ^dass, say, on only, 

rather than an initial choice of small elawet on Mon&y and 
Wednesday, may be the surest way of picTentiiig afly progress 
whatever. To compile a list of enquiries, and wait until a 
pre-determined totm is reached, is not an attractive or 
effective way of developing courses while the sessiolMi uippi^ 
1^; the snowball effect must start with a handftil. V^ile 
private tuition can hardly be provided at the public expense, 
small classes must necessarily be accepted as an inescapable 
part of development, as the induction period of a new phase, 
and as an investment for the future. 

Attendance at college is mostly for one day per week. This 
is preferable to two hidf-days as it means the minimum travel* 
ling time between work and coD^ and home and avoids, in 
many cases, the problem of changing from working clothes 
required /or the shop floor, foundry, mine and so forth, to 
those more suitable, and certainly those the student feels to be 
more suitable when working alongside students in other 
courses or coming, for example, from clerical and similar 
occupations. Wi^ increased changing and washing facilities 
this has diminishing importance, but progress is slow. More- 
over all-day attendwees at the college enables the student to 
enjoy the social facilities and activities in the lunch hour. 

Day-release is r^arded as a privilege accorded to the 
abMIent, especially ns it is without loss of wages and with pay- 
ment of fees, and it is usttslly withdrawn for certain reasons. 
Chief among these is failure to pass the omme, when the 
student is given the option of repeating his study in a parallel 
evening course in his own time. If be then succeeds the firm 
may pay his fees retrospectively, and in the following session 
once more permit him to attend a day-release course. Fnmi 
the point of view of incentives this has all the appearance ol 
sound common sense, but there are at least two hidden mis- 
conceptions; that every student is able to pass the course at 
the fint attempt, and that there are no haaards in examina- 
tions. The criterion should be wbether be has worked reason- 
abW and conscientiously throughout the course, and has 
sufficient ability to justify a secmid attempt under the same 
conditiaos rather than under the admittray mote arduous 
conditions of evening courses. 

Certain employers, under duress of an afreemeot conoeni' 
ing apprentioes for the industry, allow them day-release until 
the age of 18 and tipn prom^y witbifaaw tninn. In some 
eases the withdnM^^is made abruptly as a Urtiiday p ress nt 
in the week in which the student, bowemim Idstm iwl 
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pvoniill;i attains the age of I9t others with more consideration 
and more m the spirit of the agreemenisy allow release until 
the end of we academic year in which the student has become 
189*^ so that he can prepare for and take his examinations 
good conditions. The withdrawal especially of promis* 
mg studelMa at IS yearsi whether abruptly or not, is the cause 
of both regret and irritation in the college. This is natural, 
for the teachers have good reason to know the greater response 
and promise of students in day-release courses, but these 
employers arc already granting voluntarily what the county 
colleges could at most require, while seven times as many 
young employees do not yet attend any day-release courses. 
More than this, we should be most appreciative of the numbm 
who already stay beyond the county college age range as 
shown in Table 81; those aged 18 to 20 comprise about 22*8% 
of totol day-release, and those aged 21 and over arc 11-9% 
of the total [49]. 

TABLK 81 

Day-Kruuuik BrroifD mm Cocnty Colliok Aqe Gaour 
(Knflaiid and Waka 1S58) 

SI yrmnaiMl 
jtm eve r 

N«nbM of tft fimip ro la i w ri M.«tt SMI* 

ToUl dayRlNMr (idl aoB^US 

IVromUg. of total »"*•% 

Number not In ftiU-Um. edueotion — 

IVfNfitif. dayidMM of Uib 

number — 

Another way in which good Arms h«ve improved conditions 
for their promising employees has been in additional day- 
rricasc. For example, where a student is Utking a Final 
(Kng.) course, he is aUowed one and a half days and in some 
cawTi two days’ release (p. M). 

L’ntil quite racently almort all part-time students have 
attended technical elaasea in their own time in the evenii^t, 
and they still peatly outnumber those who attend pait-tiroe 
day coursea. With many eropbyen there has long been an 
uiiqueaticning redproeal ammgeme&t that one day 'off* (sie) 
will entail aktendaiiee on one evcsilhg. The present portion 
iH shown approximately in Tnhle tl overieaf. 

A comparaon of Hue iv. with linee v. to vilL of Table 81 
hIiows how great ia the variation betwaen ooUegea and thare 
IK indeed no rimple pattern. In fhet, while one eoUqie with 
1.160 day.^utipiim et y d fB f, imd thfm .11 a tt- wdi ng M thi* lyrtti* 
>ngt, anothar ^ 1,080 aludante had twt lit in atteitiawiet 
at ennliili iuBnp of tjiiO day*Mlaaae eladentai 0,^11 
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TABLE n 

Bnmo«SlbmouaD«n or DAr>*BUun Stubbmw 

i. Number of eoBcces e o rwyed ITt 

iL Total dey-iele— e thereot 168, Ml 

tiL Total number of theee uttendlng evening eletew . . lOOgOll 

iv. ririTfntifr nf rtiiilrnti ettrurtin j rvrningilewra M'S% 

T. Number of oollegei with 100% attendlof evening claeme M 

vL Number of eoUegee with 00% and over attending evening filnmm 00 

vil. Number with none attending evening damee ... 6 

viH. Number with negligible attendance (10% or leaa) ... 11 

attended evening classes, while for another the figures were 
2,6iB and 1,675 respectively — nearly 1,100 students less in the 
eveimig and thus producing a much smaller evening load of 
work, and work profile (p. 78). The reasons for t^ varia* 
tion are* fairly well known but their relative importance is 
hard to determine. In some areas there is a determined move 
away ftom the quid pro quo, in otliers the bargain is not 
pres^, whilst in others again it cannot be pres^ because 
there is no accommodation available. If it were available 
tihere would probably be a move towards the one-day*plus- 
t^|ne-evening arrangement. 

* <4bpK*cnt the overall position is that nearly two-thirds of 
day*release students attend also in the evening. While this 
aitiugement could not be required under the county college 
system as envisaged in the 1944 Act, it is quite understandable 
in a voluntary system. However, this attendance by the 
student *in bis own time’, so desinbic as an earnest of his 
ambitions, nevertheless can be, and still is being taken too 
much for granted. Recently the bargain of *<mc luy plus one 
evening’ hiu tended to worsen for some atadents, whereby a 
full day’s release or two half-days will entail attendanoe on 
two evenings. This has been met with paitieularly when 
attempts have been made to persuade employcn to stwt new 
release schemes, and even in new schemes prtqparad by Joint 
Industrial Councils. It is a regrettable tendency whidi should 
be resisted, for it defeats the whole purpeie of dayHndease 
schemes. Arrangements of that kina ini|»nee too heavy a 
burden on the young worker just at tha very time whoi a 
forty-hour week is being generally reoMded os the deelnble 
aim for adults. There will unfurtimatdy olwaye be thoie idio 
wiU talk of molly-coddling and point to tiioM (ine h tdtl t g of 
course themselvamos exemplary nw<Mi) who anrvirid ^ 
arduous oondHifll in bygone yeaiib h|Md|t^ of W9 W 
greater number who feU by the iHllMIl t 
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not MD-evident) maika of nidi cooditionf in their own 
oathxA:. 

The transfer of profesdonal and craft studies to the day- 
time is most desirable to lessen the burden on young workers 
at a time of great physical, psyehologieal and environmental 
change. The time so srould enable some Idsuie t4m e to 
be available for wider Unbrests, and should rarely be filled up 
again with other classes. An additional compulBory attend- 
ance of one evening per week may be conceded in the interim 
period before county colleges are established, but thoeafter 
attendance should be optional and should not form an integral 
part of the course. As re^uds the greater requirement of^o 
evenings, t^ figura idyen in line iv. of Table 82 does notpfanr 
how far this obtains in certain courses, nor how many day- 
rrlcase students attend on more than one evening. 

The collem are not altogether blameless in t^ matter of 
filling up the evenings once again with more classes. A 
powerfiil influence exists to oo-operatc with employers in the 
laudable desire to allow more time to deal with existing sub- 
jects, to include ancillary subjects now regarded as essential, 
and generally to raise the standards of courses. The danger 
of overloading the student may grow still greater because olT 
the wish to meet the increasing standee required Idr 
exemption firom certain profession^ examinations. 

Some firms find it more convenient to grant two half-days 
while others grant only half a day with Saturday morning 
attendance in the students’ own time, if the five-day working 
week holds. Incidentally, the technical colleges are univer- 
sally expected to be open fhrni 0 a.m. to 9 p.m. or lata*, and 
on .Saturdays from 9 a.m. to 12 noon in marked contrast to 
other edueatkmal institutions and the five-day week in indus- 
try. No wonder the staff are apt to smile wryly when pro- 
(Mtvuls for Saturday afternoon classes turn up whenever the 
prcM'nt crowded conditions of the collegrs are diseussed. 
I'ur a etdiege with a very heavy load of work the half-day- 
rt Icaiie poses very acute prtdilctns. If 20 student plaoes are 
tt\ailable and students are enrolled in order th^ aitival 
(luring enrolinent week, there could easily be twelve students 
for the whole day and eMt lor ffbe afternoon session (who take 
an evening eouTse paraUd to the daytime one). Eight other 
^tudents arriving later in the queue, with whole day-rdeaae 
tach, would be teled tfedi valuable j^vllqie. In the ofacum* 
Stances the coUqfe is i atee d to have a provishNial Hst.tiB efi 
*'»»>lroentoeire ^g i y |Md timi give pre fe wnce to thogji with 
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Hiere ranains one seoningly intractable difficulty which 
haunts day*ieleii||^ from certain industries, but without which 
voluntary attenmmce retires the utm^ perseverance on the 
part of the student. This is shift wor^ as for example, 
among chemical process operators who might study for the 
newly instituted four-year City and Guilds Course in Chemical 
Plant Operation. This can be overAnne by offering parallel 
courses in two parts on some such arrangement as follows: 

Morning Afternoon 
Tuesday Part I Part II 

Thursday Part II Part I 

If the shifts are (1) 2 p.m. to 10 p.m.; (2) 10 p.m. to 6 a.m.; 
(8) 6 a.m. to 2 p.m., the student can attend in the firm's time 
on shift (1) in the afternoons, shift (8) in the mornings. How- 
ever, sbSft (2) is the most arduous and means attendance 
probably in the afternoons in his own time. If he is not 
granted day-release, he can still attend in the mornings when 
on diift (1), and in the afternoons on shift (8), though here he 
will need to be let off early in order to start classes in time, 
especially if he has far to travel. Employers contemplating 
the easy way of no release should note how heavy are the 
odds against the student completing the course. Ihis brings 
up the important question, of numbers in the courses, wiii^ 
BO college can ignore. Suppose the numbers for each day 
for noTT^ courses were flflwn, making a total of 80, with a 
flux of attendance of shift workers fr^ several Arms, there 
could be few in the mornings and an overloaded dass in the 
afternoons. However, experience shows a variation from 
about 8 to 20. Such arrangements require special sympathy 
and understanding <m the part of the teaching st^. Hie 
present impact of shift w<^ in preventing the release of 
students is unknown, and there is need both for enquiiy and 
experiment. 

There is one administrative problem which, unless it is 
tackled early, is likely to cause much irritation and annoysaoe, 
especially with the recent increase in numbers. This arises 
frm the natural expectation of a Arm to reerive reports on 
its employees' attendance and p r o gr ess . Many firms provide 
their employees with registmtioa/time cards to be signed twice 
daily by the teaching stalTof the edkfe as a proof of attend* 
ance upon whidi jpayment of wages fbt Iha day is made. 
IITith many stqddPto, iq> to 1,000 or 2IMe% thki Is a <|nite 
unneoesaary buMOi for the coUcfe staff ilwA n fumm* 
at a time vdien t^ may eapeet to ba whff nAk 





INDUSTRY JStD BDUCATION 

enquittes and other thinge at tue ena of the daaa. ▲ many 
in one college ihowed that in the wont jperkd of the year the 
range of abaenoea were from 6 to 8S daily, inoi an average of 
about 15, and aome 75 to 80 abaencea each week. Theae are 
notified by the college office to the firms concerned within at 
most three days of &eir oocunenoe, thus saving smne ifiOO 
signatures weekly. Of course, it is essentuu that these 
notices should be both prcnnpt and accurate. 

As for reporting on a student’s progress it is natural enough 
to want to carry over from school the method of examinations 
and reports each term. With the shortage of time available 
for study this is also a burden and with an appropriate dieek 
it is an unnecessary one. A growing practice is as fotiowa, 
illustrated by the figures of one college with some S,800 day* 
release students. 1 m system is not designed foolishly to pre- 
dict or promise whether a student will pass his examinations, 
but to determine whether or not he is working reasonably 
according to his ability. During January, students’ records 
are checked and those which are unsati^actory or whose 
total records appear so, are reported by the teaching staff 
concerned to the head of department. In the six main 
departments 115 students were reported, of which 8 proved 
excusable through late starts and transfers from other courses. 
After discussions with the staff, 89 students were interviewed, 
and in most cases cautioned by the heads of departments, but 
in some cases the students were found to be working u^er 
imrtieular difficulties which the head could try and reasonably 
hope to remove or mitigate. Of the 89 students 19 were 
sufficiently difficult to warrant the additional warning of a 
telephone call to aome responsible person at the worfcs-^ 
usually the education or personnel officer, with whom the case 
was frffiy discussed. Three students were so bad as to srarrant 
a writtm interim report to their firms: this was exoeptkmatty 
few, and the highest number in any one year since the scheme 
was introduced is 18. At the end ot the year both the student 
and the firm receive a frill report of the year's work, including 
home worit, eiaaswork, iabocatory work and e x a mi nat i o n 
nuirlu. This system, as wel) m mat of reporting ahaeneaa, 
was adqited on the unanimous lioiNBBBeadatkm of tlm (kiUag^ 

Advisory CommiUiees. 


Hffintigriasiii j(|gy«gi|Mi mmJ TVafriins 
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havtOjPI its own distinet body of knowledge, techidiiues and 
saactkais yet nevct whdly divorced fi^in scientific, technical 
at oommercial details. Ifaraigement education and training 
are provided in the following ways; staff and numagement 
training within individual firms and within particular indus- 
tries; co-operative arrangements between individual firms and 
with vduntaiy and professkmal bodies; numagement educa- 
tkm at technical ooUeg^ at residential adult education col- 
lies and at universitidftmd schemes fostered by the British 
lutitute of Management [50]. 

The literature of management education and training has 
become voluminous since the war, and now encompasses an 
ever-widening range of journals and other publications [511. 
The bdp of the litnary and information service of the British 
Institi^ of Management will thus become still man indis- 
pensable to those interested in management proUems. 

Good enlightened management is vital to the establishment 
and success of effective schemes of education and trainings 
both within the firm or industry, or in co-operation with other 
bodies. lip>«ervioe at U^level deceives no one, nor does it 
at any other level for that matter, and it is vital that not only 
should the management appear to be keen on education in 

r ljp brochures but th^ must be found to be keen on it in 
everyday life of the mi. This must be seen in the active 
application of otherwise ^ptx schemes, and an insistence that 
progress through these will be inseparably linked wHh 


promotion in the firm. 

There is the important question staffing the educatkm 
and training work undertaken in the firm. At what siae of 
firm does it cease to be efficiently catered for by the part-time 
work of someone mainly engaged in production or more lihdy 
in graeral administratKci? At the other end of 
when does a separate trainuig centre or eduoa^pgp dcpi^^|nt 
become justifiable, indeed, necessary with a aenior iHKing 
appointment oomnuuiding general re s pect and ensuring that 
educational requirements are not overborne by the exigencies 
of jprodnetiont Is it possible to disoem general eciUria «f 
sufficient application to make it poswble to Ju^e t he ndeq n ac y 
or efficient of the existing provisioiiT Inese and nther 
answers are fsr to seek, but what hi obvious aliiady M the 
emcifgenee of a new {Nufesshmal cadre of odueatlon and tMdn' 
mg offieera in imiui^; an mudi co that aheadp thmi hli 
recently benMpve pcdilie diseuscion on the deifanMiily' 
fctmingapnijyibonafnMKM^^ 
tenor of the dismsrinn was hi fimnr «f nOMiMlfiiM 
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naouroet Mid uaing existing organisatiops socii as B JLCJJi. 
and IJP Jd^ txit it will be suriwisiiig if the usual evdutkm of 
a professkmal body does not take plane, for their work is of 
growing importance and rig n i fl can ce and there Is also a 
sufficient identity of interest. 

The BriUek Inetitute of ManagiemeiU (BJJt.) 

Once agiun the exigencies of WM quickened a process of 
development, and in recognition w this the Gkivemment, 
through the President of the Board of Trade, set up in Nov* 
ember, 1945, a Committee, under the Chairmanship (rf Sir 
Clive Bailieu, K.B.E., C.M.Gm to formulate detailed {mponls 
for setting up a eenti^ institution for all questions oonneeted 
with management. Ihe Bailieu Report was pubtisbed in 
1946 [56], and as a resuit the British Institute of Management 
was fouided in 1947 witkka government grant of not more 
than £150,000 over five years to supplement contributions 
from membm^ and from industry. Its main income now is 
from subscriptions from companies and individuals, and from 
the sale of publicatioiis, and this is supplemented by a 
grant*in>aid from public funds. 

In pursuit of its broad aims, the Institute provides ol 
arranges the following: a comprehensive information service 
rovering all aspects of managemenjhfricluding a reference and 
a lending libra^; publishes handboocs and papers on difforent 
aspects of management; mganises conferences, lectures, study* 
groups, etc.; coquets or facilitates reaeaKh into management 
problems: stimulates interest in the subject of improved 
management by every possible means; by the coHtrdination 
of allMxl activities and latteriy, especially by the formation 
of local management associations for the exchange of 
<'XD|||pM»; maintains for its corporate subscribers a Repster 
ofHPMenMgl and Industrial Consultants [SS]. 

THe B.I.Iirn a non-political and non-profit making body, 
and it is not a ***ehi^M body, though it concerns itself dosely 
« ith the devekmment of education and training for manage- 
ment on a natioiial scale. Us activities thus inehide the 
adniinlstratioo jointly with the Miaistiy ot Bdueation of a 
imtHmal scheme for certificates snl diptemas in managnnent 
'•tudies, based on paii-tiine c onr s es at present operating in 
>0010 60 technical and commercial eoUeges throughout the 
(ountry. ISwnidmralultiinate aim of nuieh of this education 
><> tt pmftssinnel qnaHfication and the B ai lkm Report meom* 
»><-ndcd that ihe Iwtttiile aheuM ahn to estabHsh itself as a 
prufessloMi bedp hnviet defined fmdss of m s mbsi i N| » of 
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indiTiduals, the highest standards being set for admissum to 
the top gr^es’. £^ee 1S19, however, pte Institute of Indus- 
trial Administration had been active in this field. Although 
its early days had witnessed a hard struggle for recognition, 
and even for survival, it enjoyed during the ’thirties rising 
prestige and increasing memboship. It was dearly undesir- 
able t^t the two bodies shoujf^ remain independent with the 
possibility of dissipation and overlap of effort. After pro- 
tracted negotiations theiHbistitute of Industrial Administra- 
tion merged with the British Institute of Management in 1958 
‘to promote the scia|ce of management within the framework 
of the British InstiuRe of Management’ of which it now forms 
the professional wing. There are thus two types of ^nembcr- 
ship; the non-professumal (Associateship, student^ip and 
jndividipd subs^bership) which does not entitle the use of 
designating letters, and seo(mdly,Slthe professional qualifica- 
^tions of Fellow^p (F.I.I.A.), Memberdiip (M.I.I.A.), 
^Associate Members (A.M.I.I.A.). 

Two types of management qusdifications are available 
baaed on examinations, namdy toe Intermediate Cwtificate 
and the Diploma in Management Studies. Examiiuitions are 
Opaduetod by the Institute of Industrial Administration for 
caeh of these qualifications. In addition, however, approval 
has beat given to a imw number of schemes operated by 
technical and commerciB colleges leading to th^ awards. 
The colleges conduct courses on amxoved syUabuses, which arc 
not necessarily standardised, and set their own examinations. 

In the interests of uniformity of standards a '^rstem of 
external assessment is operated whoeby examination papers 
and scripts are subjected to independent serutiny oy an 
assessor appointed by the British Butitute of Management. 
Under this system every subject is aaaessed at least ones in 
three yean — a oompromise arrangement arrivmLat after fsry 
pcoloi^ged discussians with the representatives dnhe techhical 
colleges, and one which should be easedLwito growing experi- 
ence of the work of the colleges. Separate systems operate for 
Inland and Wales and for Scotland though they are broadly 
simihur in structure and content. 

Among recent developroeats is the Institute’s Surv^» 
EdueaUon tmi TraMiig in titt FiM td Mmagntmt, whini 
lists 190 technical and oonunerdal ooilcfes sm ooOcfOi of 
fortoer edueatioiydving instruction in management subjeols; 
of these 70 hINntoen ajmiuved for courses of instnMtiQn 
leadingtotheCocoM totermediateand IhudDidofoaof toe 
MattoialSdhema. Anew eiqpetimeai is thaBiJ|>BnolftM 
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Devdopment Prograiraie dengned to asdit die penonal 
develo^ent of exeeutives, nonnaOy in thdr thirties, who axe 
entering the rsi^ of ponible promotion to higher responal> 
bilities. There is the nride gap, which it is designed to fiD, 
between the courses of three months at the Administrative 
Staff College, catering for experienced top grade executives 
on the one hsuid, and the pait-dme flve-year Diplonoa course 
in Managerial Studies on the other. !nie concentrated residen* 
tial course of four weeks’ duration |^es a broad appraisal of 
general management, its climate, ranctions and techniques, 
and should stimulate personal developm|pt. 

CoUege Staffing MatUrt in lUUUion to Induotry 
Conversely we may look ffom the coll^ outwards to indus- 
try and briefly note some important stalflng matters. 'Diere 
is the utmost need for a two-way traffic between industry aid 
college— of visiting part-time specialists from industry int«%, 
college for the good of both students and staff, and fr^uent 
visits of techni^ ooUe« staff to industry. Peripatetic tours 
with a purpose and a diaceming eye are important but they 
are not enoufdi; some more pormaiAnt transpoeitioa is essen- 
tial. Arrangements were n^e m March, 1948, undet the 
Ministry’s Admin. Memo. 184 for the easier release of teachers 
to industry, but a letter to the lipeal Authorities in April, 
1954, regretfriUy notes that duriiq; as late a period as 1st 
October, 1958, to 80th September, 1958, only 81 teachers, 
from seven establishments, were able to make these arrange- 
ments. The hoped for increase may come with easier staflbig 
conditions but we cannot be very sanguine— the indifferent 
teachers will hardly be welcomed and they would perhaps gain 
most; if the first-ciass teachers go they will hardly come badk, 
with comparatively indifferent salary prospects. Other 
methods should certainly be tried: secondments up to three 
montlis, espec^y to research establishments and the reseaidi 
associations, or, with the earlier termination of ’sandwich’ 
courses them could be part-week arrangements for definite 
commitments in indus^. More promising perhaps is a 
system of interchange of two persons between industry and 
college, on one condition, tjjiat the frill-time tca di i ng appoint- 
ment permits conraltative woric on American lines mthout 
drastic salary oonditioiis bring imposed. 

OUur Amtittonoe Okm hg Indmtnf to Toeimkai Eim e aH o n 
Enlightened industry gives assistanoe in many ways, of 
whidi perhaps the most usual aw the IbUowingi gjfila «C 
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materials and equipment; loans of equipment and rental 
of large expensive machinery at rates advantageous to the 
college; advice on the planning and equipping of new build- 
ings; donation of prizes and other awards; payment of students’ 
fees, and of wages during the college periods of 'sandwich* 
courses; provision of scholarships both on a national basis by 
employers’ federations and trades unions and similarly at 
individual colleges of grants and scholarships for research. 
Much of this expenditure ranks for income-tax rebate under 
the provisions of the Ministry oj Education Ciretdar 281 (1st 
October, 1954). I^Jtould be very interesting to know what the 
total expenditure thus ranking for rebate has been in recent 
years. 

Industry has also co-operated in other, less directly financial 
ways, as in arranging works’ visits to see work in production, 
and developments and installation on the site. Something 
is done by way of supplying long-term research problems for 
investigation in the technical colleges, but far more might be 
done both by firms and research associations — with suitable 
saf^uards, c.g. for industpr to have prior access to the results, 
and for the college in reserved rights of publication after a 
striotiy limited period. Industry also co-o|)eratcs in providing 
vacation exficricnce for students, both from home and abroad 
(the latter through the work of I.A.E.S.T.E. [54]). 

Industry, Education and Recruitment 

Lastly, wc come back to manpower and recruitment, which 
is indeed the underlying theme of this chapter. Thus we have 
the siren song to schools at many a conference with careers 
masters [55], but we also have the recurrent undertone of 
complaint at the poor standard of education of those entering 
industry from the schools (|>ossibly not the same schools). 
Sir John Buchanan reported, as a result of enquiry, that 56% 
of the manufacturers were dissatisfied with the educational 
standards of recruits to industry from the secondary modem 
school. In his view it was not good enough to say education 
was as good as it was before the war: in the modem worid it 
should be much better [56]. Latterly complaints have risen 
almost to a crescendo on the evils of specialisation. In aban- 
doning the metaphor before it becomes as inhannonious as 
many of the cries of complaint raised against our educational 
system, let us n^all into another popular one about 'sending 
the barrel’. TlIPprogress of civilisation and education am 
both upward spirals which can never be accurately matdied* 
and mankind’s ascent to ever moK exacting tasks must 
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necessarily point its inadequacies and backslidings. Increased 
expectations mean severer judgements on shortcomings, real 
or imagined, and give us a false estimate of what has al^dy 
been achieved by those no better than others similarly 
condemned on lower standards in former times. 

Nevertheless, industry is right to set its standards as high 
as possible and to use every means to secure and select ability 
for its varying levels of skill and responsibility. This puts a 
premium on vocational guidance, and good relationships with 
the schools, colleges and universities. It should mean a readi- 
ness to change traditional methods, as for example the need 
to change ai>prcnticeships to take account Of rising educational 
standards, both as to age of entry (for the liK-grammar or 
secondary schoolboy), and as tq length of apprenticeship 
because of the greater efficiency of training, or the develop- 
ment of modern production methods and materials. Many 
means should be employed to inform potential recruits as fully 
ns possible of all that is involved, and this is the reason for the 
firms’ many magnificent broc'hures which put most technical 
colleges prus|>cctuscs in the shade as regards the colour and 
wealth of their illustrations (expense is no bar when human 
abilit y is the most precious of ail raw materials). Visits from 
scholars and students to industrial prcinuses are now a com- 
nu)n|)lncc, though judging from some rejiorts some of those 
who conduct them ought to read the entertainingly instructive 
pamphlet A Guide to the Proper Treatment oj Factory Visitors 
[57], None of the former groups arc outside its courteous 
scope and it would deserve an equal circulation in the colleges. 
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CHAPTER Vll 


SELECTION AND PLACEMENT IN 
TECHNICAL EDUCATION 

If the procedi^ chapter has one clear lesson it is the great 
scarcity of hu&n ability in relation to present an^ future 
tusks, both with regard to the technical requirements of occu- 
pations in themselves, and the social and economic need to 
I)rovide for an ageing population in an ever increasingly com- 
petitive world, it is almost certainly true that the p^ieular 
iirm ‘briskly disowns any purely benevolent intention and 
ho{K's devoutly tliat training will never be confused with 
welfare. One finds, of course, that the results are generally 
iK'neficial and that comiMuiy managers regularly draw atten- 
tion to the happiness of their working communities as the first 
and fno.st impressive outcome of training. But the declared 
aims are, first, greater efficiency and, second, a continuous 
assessment of human resources to ensure that |)eoplc go into 
jolx. for which they arc best suited’ [1]. Nevertheless in 
denuKratic tenns, any firm which employs an individual in a 
job for which he is not reasonably suited in terms of ability 
and aptitude is denying a fundamental part of human right 
to happiness. The fact that this right lia.s l>ecn granted to so 
very few, an almost infinitesimally small prop«>rtiun in the 
course of human history, does not deny its validity, nor that 
the right derives primarily horn the individual, not from the 
State and not from industry, whether nationalised or not. 
The fortunate congruence of some eases of industrial efficiency 
with human liappincss should not deceive us os to where the 
true values reside, though we are by now less prone to speak 
in dehumanised terms such as 'hands’ and ‘economic man’. 

Controversy is inseparable from this subject, especially 
where the problems of selection and placement are, as they 
mostly are, linked with financial awards, whether tiiese are 
scholorsliip grants or rises in pay. Thus the problems are not 
and never can be purdy academic matters, but there is the 
most urgent need for a large scale yet profound academic 
study of the basic conditions and validity of sdection in 
fiirther education and witUn the firms themselvci. Very few 
investigations have been made, and until recently the problem 
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of selection seems hardly to have arisen after the great 
divide of the eleven plus examination. But with the greatly 
increased number of state scholarsldps and local education 
authority awards there has been much controversy about the 
alleged wastage of public money. This has been mainly about 
the subsequent failure of some of those granted such awards, 
thus questioning the validity of selection based solely on the 
student^s performance in the Advanced G.C.E. examination. 
There is controversy too about the number of awards made to 
encourwe more students than ever to take Arts degree courses 
at a time when there is a serious shortage df scientists and 
technologists, which raises the acute problem of aptitudes and 
interests in the determination of awards. 

Though, as has been repeatedly stated, the work of the 
universities docs not come within the scojk* of this lK>ok, it 
would nevertheless be unreal to ignore the eiim^iit controversy 
over selection for the universities. This is partly l>eeause of 
the high ability of many students who attend advanced 
courses in technical colleges, full-time and part-time (and tlie 
total number of students in such courses is greater than in 
the universities, p. 526), and partly Ix^ause the principles 
under discussion arc much the same, though the inaiditions 
under which they o|)crate are somewhat different. 

Reference must be made to original eontnbutums and dis- 
cussions, and es{>ecially to Dr. F. W. Warburton's admirable 
sun ey of the problem [2]. Here we may note that in almost 
all eases selection consists of the existing nietlKMls of |MTform- 
anee in the General Certificate of Education, .\dvunced Level, 
headteacher's reports, a form requiring biographical data and, 
to a less extent (though increasingly) a personal inter\dew. 
Tliat these methods have shortcomiiigs was shown in its 
report by the Ministry of Education Working Party on 
University Awards which cited evidence from one university 
covering the period 1985-41 [8j. The Report recorded that, 
in one university, of the students who took good degrees 46% 
obtained marks on the Higher School Certificate which would 
not have qualified them for awards. In some universities or 
constitutent colleges there may be some additional entry test, 
especially for the borderline candidate. This was so at the 
London School of Ecoiiomic*s and, in 1953 at the Conference 
of the Home Universities, Sir Alexander Corr-Saunders gave 
some results of an analysis of the results of selection. In 1949, 
805 full-time studwts were admitted to read for the degree 
of B.Sc.(Econ«)AlP presumably vrith a high expectation of 
taking the degnre tn 1953. In foci 907 did pass. Of the 98 
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who did not, 85 were not failures for they transferred to other 
courses, or withdrew ^/or personal or other accountable 
reasons. Sixty-flve fail^ mostly at the end of the first year, 
and of those who persisted to the Final only 2% failed. The 
records of the failures at entry showed that 41% of these had 
been considered first class, 48% good and 11% adequate. 
These results are not quoted as typical but simply as facts in 
a thoroughly investigated case; nevertheless they should give 
pause to critics of wastage in certain technical college courses 
vticrc the range of ability is much greater and the haaards to 
continued pnigtessive study are very much greater still. 

To the foregoing methods of selection may also be added 
two 4)ther methods, firstly, pencil and pa{>er tests of general 
intelligence, special ability, aptitudes, attainments, general 
knowledge and tem|)eniment and, secondly, group interview 
techniques similar to those used by the Army and the Ci\il 
Scrvic<^ All tins would l>e well if it could be managed with 
the nunil>ers awaiting admission, and if the cumulative effect 
wvTv one of increasing effleieney of selection, that is with an 
increasing correlation l>etwecn the initial entry tests (of all 
kinds taken together) and the final examination result. Con^ 
\«Tscly there could l>e cumulative error in the use of many 
mc'tlaxls or, at least, no greater degree of certainty in the 
.selection pr<K*ess. 

To-day, \^hen there is so much talk about raising standards, 
iu)t least in the technical collcgt^s and the professional institu- 
tio!»s, there is need to heed Dr. Warburton's caveat that in the 
matter of selection * Raising or lowering the standard of admis- 
sion will not help. The effe<'t of raising the standard is to 
reji'ct a gn^ater numl>er of candidates who would liave suc- 
eeeded, had they l>een admitted to the courses. If the 
standard is lowere<l there will Ik* an increase in the number 
of siibse(]uent successes together with an increase in the num- 
ber uho eventually fail. From the point of view of selection, 
the adjuster of entrance standards sits on the horns of 
dilemtna. He loses on the roundabouts what he gains on the 
swir^gs. The proportion of errors in selection is largely 
in(l<q)endent of the academic standards demanded' [4]. 

This has very direct relevance to the difference in practice 
l>etwccn British universities, thf' American State universities 
und the British technical colleges. For the British univmity 
the entry standard is high ev|pn with the post-war doubling of 
numbers. Though sometimes not as predictable as genei^y 
expected (as shown above) the subsequent pass ratio is con- 
sequently high; many failures have been excluded but so have 
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able students and, it should be noted, by prior selection auiside 
the university through the General G^^&cate of Education, 
Advanced Level, and — let it not Jsft overlooked — at the 
Ordinary Level also. For the American State university there 
is no similar immediate problem of selection, for every 
American boy or girl who passes out of High School in the 
top half of the class has a right to go there. The result is a 
failure* rate within the university which to untutored British 
minds is astonishingly high; as much as one- third are ^flunked 
out’ in the first year, and perhaps as little as a third of those 
who enter gain a degree. This is a consequence of the lower 
standards of entry, which do not necessarily imply much 
lower standards in the final examinations; indeed without 
such failure rates the standards would be much lower. Thus 
the selection takes place mainly within the American univer* 
sity, and in this there is a great similarity with the British 
technical college. For if the student complies with the 
entrance requirements for, say, a degree course he will be 
accepted but, if not, he will be recommended to a lower course 
for Advanced General Certificate of Education and thus by a 
course within the college will prepare for later stages of the 
degree course. Those who wish to gain professional qualifica- 
tions may do so by graded series of courses, e.g. for Ordinary 
and Higher National Certificates and by endorsements in sub- 
sequent years. Here again and more markedly the selection 
takes place within the overall period of training, and it is 
fashionable to comment on the high wastage in the earlier 
years of such courses. 

We should not expect selection methods ever to be perfect, 
for quite apart from the inherent errors of the methods 
employed, it is human beings, not inert nmtcriuls which are 
the subject of investigation in each case — subjects who are 
intcrestecl in and affected by the process itself, and who 
mature at different rates. But neither should wc lie content 
with using less than the best group of methods obtainable, 
and it is noteworthy that as the result of the research of the 
London School of Economics, their failure rate could be 
reduced by the use of tests of all types from 15% to about 8 
to 4%. (biTe5i|>ondingly there would be a rise in the quality 
of students and in the proportion of good honours degrees 
obtained. Tlic question is whether 8 to 4% is a reasonable 
error of selection at this level, jfnd with such a pre-selected 
group of stiideu^Uho have in fact undergone several selection 
proc<*sscs, at plus and at Ordinary and Advanced 

G.C.E. Levels; with it goes the related question of n justiflebte 
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expenditure of public money to cover this inherent Experi- 
mental error for no hnnyin selection can be 100% correct. It 
would go hard with the 'provision of higher education at the 
present time if students were given grants on so narrow a 
margin. 

In the technical colleges there are several factors operating 
which make for a quite different emphasis from thd universi- 
ties. In the first place, external standards of entry are set 
for nuuiy courses, as for example those leading to London 
University degrees and to the Associateships of professional 
institutions such as A.R.I.I1.A., and A.U.I.C. These must be 
complied witli but, as already noted, some preliminary qualify- 
ing course is usually available for those who require it, whether 
Ix'cause of some misfortune or examination failure, or because 
of nn ambition developed in later years. Tlic same is true for 
college courses, but from practical experience of many such 
students and their subsequent progress, technical college staff 
are not always inclined to draw a hard and fast line, but rather 
give the student tlie benefit of the doubt where this is possible, 
even in exceptional cases allowing the student to finish off a 
preliminary educational requirement while starting on the 
iiuiin course. 

Another aspect is that for the general run of technical insti- 
tutions- technical, art and commercial— the position is rather 
one of placement in appropriate courses rather tiuiii schotion 
out of a single course or a very limited number of courses. 
FurtliiT it has been more largely a question of selection by 
training than absolute selection before training, but the posi- 
tion is changing. The second factor is the much larger number 
of sliKieiits now coming forward, raising problems of seh'ction 
^^hu■h are nut met by a kind of |>assivc reliance on selection 
by training, wherein a student repeats a course two or three 
or more times, as for example, is not unknown in National 
(ertilientc courses, wherein a repetition of one year of the 
course IS the norm. When all allowances are made for ailverse 
factors (p. 515), it is clear tiuit many stiidcjits ore taking these 
courses who ought to be taking craft courses which are less 
exacting theoretically. One problem is therefore that of 
selecting candidates for National Certificate courses and 
placing tlie others in more appropriate courses. 

The third factor, peculiar to the technical institution, is the 
prc-scleetion by industry iti^f, which is not as horrifying tv 
stultifying as some in academic circles would suppose. If it 
is well done, as is undoubtedly true with some firms, then there 
is an advantage gained, and not least because there is greatly 
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added incentive in the firm’s interest in and support of its 
specially selected employees; if it is n^t well done, the effects 
are seldom irrevocable if the collie commands respect 
through proven close co-operation with industry. Admittedly 
there are those unfortunate cases where the firm insists it has 
a winner who simply must take the O.N.C. Course; in the 
event, either the film is convinced by the lack of progress, and 
the student is transferred to another course and possibly 
changes his job or simply makes no advancement; or yet again, 
the student leaves both firm and college, or the firm’s insist- 
ence is part of the unreality of its training scheme w hich must 
ultimately break down with consequences we shall not follow 
here. This pre-selection by firms applies in greater or lesser 
measure to all in part-time day courses, to many in evening 
courses, and best of all, in close eo-operation w'ith the collegers, 
in the »selection of students for w'orks-based ‘Sandwich’ 
Courses (p. 80). The selection in firms, where it is under the 
care of an education or training ollicer and |)ossibly a psycho- 
logist, can l)e quite involved and searching, as for example, 
where in addition to the usual inter\dew and filling forms 
the following tests are given to all non-stafT males at or liefore 
16 years of age; verbal intelligence test, noii-verl>ul intelli- 
gence test, form relations test, theorf*ticaI mechanical test, 
pfactical mechanical test, arithmetic test [5]. 

The technical institutions are not so greatly eoneiTiied with 
the student’s previous schooling as to disi*over what ability 
he possesses, and then to place him in an apprY>priiite course 
so that it may be fostered and fructify, Thib is an idealistic, 
too inclusive a statement perhaps, but true enough in the 
main, for the colleges are prepared to receive and foster ability 
at different levels from whatever quarter it may come. In 
this connection the figures in Table 88 [6] are surprising to 
many |>coplc: 


TABi.K 83 


OSDIMAIIY AMD IllOUKA NATKOfAi. ClUinnCATM 
iM UacaAMicAL KwaiMiuciiiMa, 1932 3 

Previoot BduaiUon of Siioomail CAiulkUtm 


ftenjiaUry Gtamauir 

O.N.C. 
47% * 

n.s.c. 

SrcofulAry Tedbotoal 

29% 


Sm»fNiAry Mudm 

24% 


Total Number of CertlAcaU* Awarded 

ssn 

S.TI« 


The figures fJltbier National Certificates are not available 
but figures from individual colleges, given in Table 84 [7], 
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show that all three sources are fully represented for all the 
different Higher National Certiftcates gained: 

TABLE S4‘ 

Iboan National Cketiucatbs, 1953 
PiTvioiu Education of Succeatful Candidates from Tndl\idugl Colleges 



ColtegeA 

College B 

College C 

(olUge D 


No. 





%. 

Ko^ 

% 

.Sm>n<lary (•rtuiiniar 

as 

26 

22* 

35 

45 

54 

OS 

85 

.StctHidAry Trt'hnkml 

56 

52 

27 

44 

13 

15 

69 

35 

NtoiuIao* Mmlern 

23 

22 

13 

21 

25 

81 

59 

80 

Total 

107 

100 

62 

100 

S3' 

lOO' 

190 

100 


The Higher National Certificate Course is a strenuous one 
[HJ, anti leads towards professional status, and in Chapter III 
it IS urged that the ablest students should inerf*asingly be 
transferred to Higher National Diploma ^Sandwich' courses of 
(inrution anti standard fully c*ompaniblc with university 
degret* courses, and gaining full exemption from examinations 
for associate memliership of professional institutions. Tliese 
fat is and this n>utc should be made widely known to the 
staff of mcHlt^nt schools, and especially to those parents 'who 
fct i tliat failure to get into a grammar school irrevocably 
rlainages a student's career'* 

With su(*h differing liackgrounds wc may ask what are the 
fat*tors determining a student's success in his course and 
career. Is intelligence^ the sole or determining factor, or is 
tliorc just a rt*quisite minimum for a particular oc(*upation or 
series of oceupaiitins? We may brielly list and disc'uss the 
factors under the following headings: 

I . Intelligence and aptitudes. 

II . Home upbringing and economic circumstances, 
ill. S<*luK>hng. 

\\ . As largely influenced by i., ii. and iti. the student's character 
aial will and his interests. 

V. Attitude of employers and ^neral conditions of work. 

\ I. Choice of employment as innueiiced by (a) locahty and choice 
of industry; (6) populatioo factor, as in the ratio of young people 
to an ageing |M)puiation. 

Stu^h a classincation provides a positive way of looking at 
a student's career as distinct from the list of liaaards in 
<'haptcr IV (p. 119). 

It is questionable how far individuals work reasonably to 
the limit of their innate intelligence or, rather, how far an 
individual's occupation is continuouidy exacting in iti 
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demands on the person’s intelligence. That there must be 
considerable reserves and latitude in, this respect would seem 
to be true from the spread of intelligence found among those 
having similar occupations. Moreover the atmosphere or 
general air of expectation in the job and in the community 
may set a limit to the efforts made to solve problems, which is 
none the less effective though it is never explicit. Tbe tend- 
ency to the norm, to accept and conform to the social pattern 
is very strong, and often effectively sets a limit both to the 
exercise of intelligence and also to the development of the 
individual’s aptitudes and interests in a society such as ours, 
hitherto characterised by stability rather than by mobility 
and the notion that *thc sky’s the limit’. Social mobility in 
Britain has increased since the war and is being quickened by 
developments under the 1944 Education Act, yet while we 
may be .grateful for our traditional stability in an uncertain 
world, we may doubt whether the rate of change is quick 
enough in some directions [9]. 

Do we utilise the nation’s intelligence and aptitudes as 
fully and as quickly as we may? Few would be content 
with a simple affirmation to this question and it may be as 
well to look somewhat closer at the ability to be found, for 
example, in a reasonably representative sample of students 
taking Ordinary National Certificate and craft courses respec- 
tively. In 1953 A. H. D. Tozer and H. J. C. I^rwoiKl reported 
testing 202 graduates in a University Education Department 
with the National Institute of Industiial Psychology (N.I.I.P.) 
Group Test 88, and these are shown in Table 85 as Group C 
[10]. In 1050 the same N.I.I.P. teat was given by £. "C. 
Venables to 494 first year students, 841 starting the O.N.C. 
Course and 268 the craft courses [11] and the results are sliown 
in Groups A and B of Table 85. 

As confirmed by the standard deviations the highly selected 
university graduates are a much more homogeneous group 
compared with the O.N.C. students and still more so com- 
pared with the craft students. Nevertheless 57% of the 
O.N.C. students and 88% of the craft students arc within the 
same range of ability as the university graduates. 

The N.I.I.P. Group Test 88 is a verbal test of intelligence 
and it is useful to oompore the results with those of.^ non- 
verbal test. The results obtained by E. C. Venables with Aeie 
same 494 students are given in Table 80, Columns D and E, 
in comparison ipHi the results of three groups obtained by 
T. C. Siaven pipQ]. These latter are mown in Table 80 as 
Column A— Meclumical Engineering students, Column B — 
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Technical and Commercial students and Column C>-Univer- 
sity students. , 

TABLB S5 

Test Soouu of moms UKnrmMmr Gmadoaths, 

Omdinaev National CnnncATE (O.N.C.). Atn> Ceait ^ruDsms 
(Group Tiirr 88) 
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185 { 
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Note c’timparinon 57 % are witliin 23% are within 
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5 

80 

110 
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TABIJS: 80 
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CompufflMMi wBh Unhrefatty Group 
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Table 86 thus gives general support to the oonclunons to be 
derived horn the preoeding TaU^ namely that there ia a vogr 
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definite reserve of ability of potential university calibre in the 
O.N.C. courses and to a much less but not negligible degree in 
craft courses. In this connection it should not be overlooked 
that these students, though not as highly selected as the 
university group, are also a select group by virtue of being 
day-release students. They are part of the 14% of the age 
group not in full-time education who are on day-release 
which, of itself, implies interested firms and some, even good 
selection procedures. 

In view of the present concern about schooling, the results 
obtained by Mrs. Venables are analysed in terms of the pre- 
vious schooling for 428 of the same first year technical college 
students [11]. This analysis is given in Table 87. 
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This limited sample shows selection of ability undoubtedly 
to have taken place but by no means so clearly or dcHnitely 
as some would suppose. It also shows that ability alone can- 
not fpiarantee success, in conflrmation of everyday experience 
that people of less intellectual ability may do lietter in life 
because of other factors such as having, not least because of 
their upbringing, a stronger will and firmer resolve to succeed. 
It is imixmsible arbitrarily to separate tlie powerful influences 
ii.-iii. and v. listed above (p. 225), either from tbemselves or 
from a consideration of innate intelligence and aptitudes. 
This is by no means peculiar to technical education as witness 
the uncritical advocacy of supporters of British public schools, 
for example in the ever-recurrent coirespcmdence to The 
Timet. By analpis of Wko't Who there is shown their pre* 
jponderant contribution to the leaders of the nation in all 
Wiks of life, owlooking the different aspect this wears 
if those whoseRBmily names also occur in MnU are 
Sfparatcd in the analysis. Thus the influenoe of 
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homes ‘and assured social status (as indeed is true dt most if 
not all of the homes concerned) is apt to be assumed as a 
virtue of the public schools in the claims made for their ability 
to form character and inculcate social poise and acceptability. 
The preponderant effect of home life — for good or ill — ^is seen 
in all walks of life — and good parents can take continual 
encouragement from this fact. A student of average ability 
with a good home background may very well do much better 
in life — not only financially but in personal satisfactions and 
lilcasures, and in service to the community — than one of good 
ability but unfortunate enough to have an indifferent or 
unsatisfactory home. The building student whose father is a 
successful builder is more likely to succeed tlian the student 
vt hose father's work is unrelated; for the one there is not only 
the increased opportunity of direct contact with the applica- 
tion of his studies, but alM> genuine family encouragement 
and the personal incentive of eventually succee<ling to the 
business; while for the other to the lack of such direct contacts 
niay lie added indifference through lack of interest. 

Snnilarly no two schools are alike even with eomparable 
rcsouitx’s as under the same local authority; one will have 
more able, more devoted staff and have a greater proportion 
of |iar<‘nts interested in Bup|K>rting its work in ways lieyond 
n hat may be exp<*cted fiom the rates. It thus becomes known 
as a more desirable school and thus attracts lietter recruits — 
nowadays it is a determining factor in choosing where to live 
alien father gets another job or is moved to a new town. 
Tlic influence of a good school added to that of a goixl home 
giM’s a c<intintiing good result far beyond schooldays which 
IS not expressible in arithmetical terms. Tlie conjunction of 
these two influences is sliown in a greater period of schooling, 
and, (‘Oiiversely, where the school is not hacked up by tlie 
borne mainly through ecoQomic circumstances and the tempt- 
ation of lar^ wages, there is the acute problem of the early 
scbiKil leavers, for example of some 10% below 10 years of age 
from the grammar schools il8). 

.No apology is given for uiscussing all Uie foregoing matters 
in a chapter on selection, for which the procedures should be 
unproved in order to secure equality of opportunity as nearly 
U.S iKMuible, but these iropoaitlerable influences will alwaj^ 
prevent uniformity of opportunity or the use of that oppi^ 
tunity when it is offered. To deny this is either to be unreal* 
istic or worse, to be guUty of a scNir-tempered egalitarianioB 
which would seek to deny or severely limit the exerciae of 
such favourable influenoes. Because some have unCsvourabli 
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homes and poor circumstances, the rest shill be prevented 
from any advantage if not penalised — the mi^ided gospel of 
equality of opportunity by levelling down, the gospel of Social 
Envy substituted, as Professor S. E. Finer has noted, for the 
go^l of Social Aspiration [14]. In sum, while definite trends 
will show in the selection of ability, the results will never be 
very tidy or completely classifiable. 

Technical education is different from tlie rest of education 
in having another powerful influence in aiding its work. This 
is the influence of the firm on part-time day and evening 
students, and on students attending sandwich courses. This 
may be shown in many ways — payment of wages and fees, prize 
schemes and salary increases on passing examinations. The 
money incentive is acknowledged and powerful and ought not 
to be despised by the pure academics who luivc their schemes 
of special prizes, open scholarships and the like. The increased 
wage or salary and, perhaps more, the increased status have a 
roost powerful reinforcing effect on students’ progress and 
success in the examinations. But it would be unjust to the 
firms concerned to record only the cash nexus and ignore the 
quite genuine human interest shown by them, especially their 
education staff concerned with the apprentices and trainees. 
At its best it is no alleged capitalist abuse of terms to talk of a 
family atmosphere and loyalties, and to prove one’s worth 
if not to shine in such company is indeed a great incentive. 
Most colleges know where their bert students are likely to 
come from. 

At the present time too many jobs are seeking Um> few young 
people and this has certain consequences which are likely to 
continue with an ageing population. The first is that the 
young people may gain an undue sense of tlieir own import- 
ance, especially where earnings are high in some occupations. 
They may turn their wishes into demands and set them too high, 
with consequent difficulties of settling in a rapid sequence of 
jobs not seriously tried at all. Despite all the annoyance and 
trouble thus caused, this is preferable to the unemployment 
queue with each hoping to seize any job however unsuitable 
or distasteful and then, fearing to lose it, becoming embittered 
or at l)cst reconciled to a regrettable necessity for life. The 
solution is not to gird at the immaturity of young people but 
to influence and assist them through the Youth Emplojrment 
Service, and by proper reception a^ induction s ehem es in the 
firms (151. 

Secondly therm the chan^ meaning of sriec ti on in these 
oircumstanoes. Dr. II. T. Himmdiweit hM pofate d out lor 
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university selecmn if there ere rc^hly es many vacancies as 
there are prospective students wishing to enrol, tests might 
still be given for the sake of guidance or experimentation or 
for other reasons, but from the poiAt of view of selection they 
would be quite useless as every applicant would be taken 
anyway’ [16], The emphasis thus changes to guidance and 
placement of those available, rather than a Competitive 
M'lection for a limited number of places. 

There is the question of the degree of ability required in the 
job, for as is well knovm, too great ability is apt to lead to 
fnistration and discontent (and is a waste of abiUty anyway), 
niid insufneient ability besides producing unsatisfactory work 
is very likely, through constant strain, to make the person 
very diflicult to get on with and even to lead to ill-health, if 
not to a eompletc breakdown. There is no single absolute 
le\(‘l of ability required for a given job and it may be per- 
formed by people with differing abilities. Satisfactory perfor- 
lunnee must not differ too widely (with fhistratiun and strain 
us the iip|)er and lower limits), but there is a wide spread of 
ability compatible with a given occupation. Diagram 24a 
shows this for a series of occupations in the U.S.A., and 
Diagram 24ii for occupations in Britain. The range is inde- 
]M iKlent of the community in which people live, whether 
American, British or whatever the nationality nuiy There 
is no alisolute difference between successive occupations, and 
an individual could, according to intelligence, be successfully 
(-nqiloycil in a series of occupations. Intelligeucc is not, nor is 
likely to be the sole deciding factor in the choice of employ- 
ment. 

One diRiculty of such occupational classification is the 
\ Uriel y of levels with the same name, e.g. clerks from such 
divMinilur occupational groupings as the Civil Service, works 
(itliees, accountants, railway, shipping and insurance clerks, 
'riie name ‘mate’ may mean anything from a highly skilled 
u)i|>n nticc to a low grade labourer (17]. 

Till* width of the lumd for each occupation takea no account 
oi tiie (<oin|)etence with which the teatMl men performed their 
M«>rk. If Mime criteria of ccunpetance were applied to all the 
<K-<-u{>ationa the bands might very well be much nanower, 
but the trends would be mudi the tame and there arouU itUl 
b(> overlap lietween luooeasive oecupationa. Thus it would 
Im' reasonable to advise someone with a low aeore and high 
ambitions that it woi improbritle that he would auoceed, that 
iu should lower his sights, and be eontent with O.NX. iaalaad 
of 11 .N.C., a craft eomw and not aa 0»N.C.: and lonwaM nM| 
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DIAGRAM 24a, TK8T SCHORRS FOR A SERIES OF OCCUFATIONS 
N ii the number teeied in ejM*h occupnUon 
Repfwht€td 9ify permMon of Dr. Sorman L. Munm and HomgMon MiJ/Un 
Companff, BaAon, VJi.A. 

high ability and modest hopes that he may well l)e more 
ambitious. Indeed, this often happens when a student suc- 
ceeds in a course and consequently raises his sights, and is also 
a powerful argument for 'escalation’ between courses (p. 115). 

With such overlap between different occupations what then 
determines or should help to determine an individual’s choice 
of occupation? There are the obvious facts of family upbring- 
ing, schooling and the lueation of industry. The son of a pro- 
fessional man is much more likely than average to become one 
also, and the school providing for such sons will strongly 
re-inforce this while few, if any, will be recommended to go 
in for a heavy indu4vial occupation. Itie social pressure 
towards supposedftecurity, albeit perhaps with limitM pros- 
pects, in a biack-ooated-white-colltt job is much greater than 


















DtAGRAJa 24B. INTEIXIGKNCK UCVELS LN VARIOUS OCCITPATIONS 
permit^ Dr. H. B.CtMttmdGtorgtG. Ud. 
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towards say, success in a foundry. Again, with similar ability, 
a boy or girl in Northampton is as likely to find a job in a 
boot and shoe facUny as one will in texwes in a LanoMhire 
town. But will this apply equally to such diverse occqpations 
as mining, farming, shipbuilding, the chemical industry, 
bakery and confectionery — at what stage and to what degree 
do the individual’s interests and special aptitudes become 
dominant? 

By interests here is not meant the wide ranges of personal 
interests, inclinations and attitudes which both express and 
go to make up the individual’s personality, and about which 
there is still much uncertainty and discussion [18]. Interests 
hew connote an expressed wish to enter a given occupation 
and industry, or at least to be emotionally inclined towards 
them. Such occupational interests may derive from upbring- 
ing, froip the example of favoured relatives, from chance 
acquaintances or from industry in the neighbourhood, tlirough 
some glamorous publicity in newspapers, magazines, cinema 
or radio, indeed in the most haphazard way. It may derive 
from a realised aptitude, but also from an imagined one. The 
problem is to pr^uce tests which, without lieing exhaustive, 
time-consuming and costly, will give a valid indication of 
occupational suitability or, what may l>c easier, of a deflnite 
lack of a necessary quality, e.g. manual dexterity. In addi- 
tion to the pre-war development of tests of general intelli- 
gence, efforts were made to produce tests of mechanical, 
spatial and other abilities, and these efforts were intensified 
during the war in order to make the liest use of manpower 
and r^uce casualties, fur example in flying duties. These 
wartime investigations demonstrated ‘fint, the value of a 
standard battery of group tests in a large variety of jobs, and 
secondly, the rather small extent to which more s|>ecialiiied 
tests helped in differentiating between different jobs. Mathe- 
matical and verbal tests tended to surpass mechanical and 
spatial tests even in mechanical and practical occupations. 
This tendency persisted when operational, as contrasted with 
training, critena were studied, but would not necessarily be true 
under industrial — as distinct from service — conditions’ [19]. 

This reference to the offering of the most suitable jobs to 
single individuals inevitably brings under consideration tlw 
wmk of the Youth Employment Service for this is trlutt it 
mainly does. In his Address to the Conference on Human 
Relations in Industr||||Sir George Schuster emphasised the need 
for more researollhnmh of it still the empiiiM phase of gath- 
ering the essential CmU. This is needed eepectel^ about the 
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influenves which affect the character and attitudes to woric of 
young industrial entrants in the transitiod from childhood to 
adult ipnployment, and whidi may have deep and lasting 
effects pn human behaviour throu^out the vmole range of 
industry Professor C. A. Mace has reported on the work 
of the Medical Research Council’s Buflding Research Unit in 
a series of articles on ’The Human Problems of tlie Building 
Industry* [81], and has urged the need for a more searching 
inquiry into ^e ^uirements of building education in terms 
of general intelligence — an enquiry probably much more 
urgent than the need for investigation into the requirements 
of so-called mechanical or spatial abilities. 

Professor Mace also rentarks that ‘there is much to suggest 
that what in the past has been sought nminly through selec- 
tion by test will be attained more easily through improved 
viK'ntional guidance and improved training (22]. In his 
recommended list of researches, Sir Ueorge Schuster included 
the need fur more knowledge almut ‘the transition fiom school 
to work in which the Youth Employment Service holds a key 
]K>sition’ (28). 

The Employment and Training Act of 1948 provided for the 
a|i|K)intment of a National Youth Employment Council and 
Advisory' Committees on Youth Employment for England 
niul Wales. Tliese were appointed in 1950 and subsequently 
I in sented a Report on the work of tlie Youth Employment 
Sirvice fn»m 1950-8 (15]. The Report is rightly much con- 
renievl with improving the Service, particularly in the train- 
ini' of Youth hlmpluyment Oflicers, with the preparation of 
iiei-urate yet attractive pamphlets for boys and girls on The 
( liou e of Careers Series’, and closer co-operation with induatry 
an«l tencliers respectively. To this end also, 'Careers Ndles’ 
an- prepan'd for oflicers in the Service and teachers in the 
s(-li(K>la, in rtintinuancc of those formerly issued by the llcad- 
iimsteni’ and Headmistresses’ Employment Committees. Until 
It was closed down the Central OfHee of Infomustion Film Unit 
lin-pnrcd six Yocational Guidance Films in the aeries ‘la thisthe 
joli for me?' Other less expensive visual aids, such as wall 
( hurts, ineture seta and iUm strips, are Requently used, but 
as the Uei)ort says ’an indismmiiiate use of such media is 
of httlc value but that, when used with discretion, they prove 
of cviufcidrrable assistance to officers, partkulariy in iUustrat* 
mg the general School Talk* (18], 

The National Institute of Industrial Psydudonr (p. 191), 
has held a Vocational Guidanee OxiArenoe caiA year Air 
t<^a«heia and otheis Intsitflcd In Youth JBnployinent, It has 
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planned Vocational Guidance Schemes put into opewtion at 
Warrington in 1947 and at Preston in 1948, with furtlier 
courses of training for teachers and Youth Empligpient 
Officers of both these Local Education Authorities. A cf^tailed 
report on these pilot schemes will be awaited Kdth much 
interest [15]. A standard method of enquiry, known as the 
N.I.I.P. Seven Point Plan, collects information about the indi* 
vidual under the following seven headings: Physical Make-up; 
Attainments; General Intelligence; Special Aptitudes; 
Interests; Disposition; Circumstances. This framework has 
been found very useful as a means of organising the informa- 
tion which is obtained from various sources — application 
forms, testimonials, school re|K>rts, tests, interviews, group 
procedures [24j. 

Tiic careers booklet of an important firm contains the 
following introduction: 

The choice of a career is one of the most important that our 
young people have to make, yet it confronts them at an age when 
they have little knowledge of what goes on in tlie workaday world 
and no personal experience to guide them. Obviously it is ncees- 
saiy' to avoid a dead>end oeetiMtion which leaves its holder 
stranded after a few years, too old to train for a real job yet no 
longer wanted where he is. That, however, is negative counsel; 
w'hat is needed is factual infonnation on the real jobs that are to 
be had. 

Parents, teachers, youth employment sendees and ap|>ointments 
bureaux may help, only the individual employer can make clear 
whai his particular industry has to offer. It is clearly in ever>*one*s 
interest that he should do so, for the liappy worker is the good 
worker, and the industry Uiat attracts thc»sr most fitted to serv'c 
in ^ benefits both itself and its employees (25). 

The italics are not in the original but arc used to single out 
this very understandable view|M>tnt and to contrast it, perhaps 
rather to supplement it, with a passage from tiie National 
Youth Employment Council Report [26j, 

A Youth Employment Officer can be relied upon to submit the 
most suitable available young people for the vacancies notified 
to him. We hope tliat, as Youth Emplovment Officers increase 
their knowledge and improve their metiiods of working, the yoca* 
tiisiial ^dance they give and the plseing work they do will be 
increasingly acceptable to employers as a useful pmiminary to 
their own process of selection. 

The contrast %tlleeii the claim of the first sentence end the 
hopes of the second is iUuminatii^ for does not the first if# 
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property done, wholly include the second and more? The 
Cdlincfl then goes on to ‘think tliat already a Youth Employ- 
ment l^cer can save an employer time and possibly exj^nse 
by eliiQiMting those yotmg people who are clearly unsuitable 
for piutillllar vacancies*. Dom the Service save possible 
expense tof industry at a greater expense to the taxpayer? or 
is it providing or hoping to provide a satisfactory selection 
system? Ovmap may become likely between the large firm 
and the Service but for the most part there is more likely to 
Im‘ a gap in provision if these hopes arc not realised. Steps 
towards the fulfilment of these hopes are the formation of the 
National Assoeiation of Youth Employment Officers and also 
the holding of examinations for its Vocational Guidance 
Diploma [*27]. Tlie technical ctillegcs cannot lie indifferent to 
the need or the success of the Service for many of their 
students arc vitally concerned with it, and they arc liappy to 
Ik“ consulted where necessary by lK)tli parties. Many prin- 
cipids serve on the kKal Youth Employment Committees, but 
Kuj'by was the first to have the Youth Employment Service 
as part of tlie Technical College [p. SO). 

For the technical college tlte dominant fact remains for 
most }>art-timr day and many evening courses that industry, 
with or without the aasistance of the V’uuth Employment Ser- 
\ii‘c, selects its recruits into multifarious f»cc*u|Mitions who 
then, ns it were, converge on a much fewer miinlicr of courses. 
This then poses questions of selection and placement within 
the isillcges during the intense |wruMl of activity known as 
Knr«>lment Week when st'veml thousands of students are 
iiiti niewcfl and enrolletl. To ease the problems many col- 
li ges now separate the enrolment of students of previous years 
from the new students just entering the college. This enables 
tlie ItHul of work to wluch the college is already committed to 
Im- nsM'fiisid and the accommodation available for new students 
to Im- mure accurately determined. Further these students 
‘know the ropes’ and are most expeditiously enrolled; it also 
enuhIcH the liorderline students to be given fiiller considera- 
tion though it is often regretted that quite insufllcieat time is 

ailuble fur this essentild purpose. No matter how great the 
nunilicrs, each of these thousands of students is seen by a 
resiHinsible memlier of staff and his record card with dw»- 
'^ork, homework and examinationa marks is available, add 
the iMirderline or difficult casea are seen by senior staff or the 
head of depaiimcnt who, in small departments, secs every 
^tudcnt snd signs the enrolment card. 

As most courses on of three to five years' duration, 
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eq>ecia]ly part-tune day, the new students form a minority of 
eadi year’s total enrolment and if they are treated separatity 
they receive mudi better consideration than mwht be stmposed 
from the large numbers which still must be dean with, 
theless, it is here that most problems and anoquJies occur, 
where students have come to the college by a mversity of 
routes, at different ages and for quite different rOssons, with 
growing or newly-stiired ambitions but oftoa with little know- 
ledge and less understanding of the courses they wish to take. 
For a r^onal college taking in students mostly at O.N.C. or 
equivalent level the problem is a relatively simple one, but for 
a local college recruiting all types of students into very many 
different courses, enrolment week is inevitably a process of 
selection and placement by first approximation. In the 
ensuing year problems come to light and are dealt with or are 
buried ip ’the wastage’ when unsatisfied, overtaxed students, 
or those of weak determination and fast-waning interest no 
longer attend and do not respond to the attempts to recall 
them. 

This ‘wastage’ or loss of students throughout a wlmle course 
of several years is a topic of almost perennial discusshm but 
certain points still need to be made cl^. l%e first is the need 
to distinguish the effect of the educational or examination 
selection from the much more arbitrary background factors 
which impinge on part-time students, especially evening 
students more than any other group of students. Setting 
aside these factors for the time being, let us examine the 
cumulative effect of successive years of examiiutions, for 
example in an Ordinary and Higher National Certificate 
Course, as shown in Diagram 25. 

Suppose we have 100 students entering S.l, as shown in (A) 
of Diagram 25, on completion of secondary education to 10 
years of age, or to 15 years plus one year in the Preliminary 
Senior Technical (P.S.T.) Course or on other eq^uivalent 
grounds. Suppose further that 50% pass into the following 
S.2 year, and again into S.8 and ^en 50% gain Ordiiuury 
National Certificate. Thirteen students out of the (wiginal 
100 would thus succeed in gaining the first qualification with- 
out repeating at any stage. Not all the 100 finirii the first 
yw and sit the first year examination, and those who fall by 
tJli wayside are indinted by the shaded porticm ot the S.1 
year. If 25%thu8 leave eariy, the 50% pass of those entering 
the course beeon^06% pass of those actually sitting the S4 
examination, wl4p is certainly high. Tbefe is pse-^emlne- 
tion wastage in the S.2 and S J years, but to a nmcli leas 
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extent, and it should be noted that this diagram does not 
include those who enter direct into S.2 with exemptions from 
S.l with G.CJ!. Certificate. It is common exporience that 
the pass ratios fur H.N.C. Courses are hi^ber, and with suc- 
cessive rates of 76% and 80% the final result would be that 
eight students would gain H.N.C. in the minimum time of five 
years from intake at S.1. A supposed pass figure of IS 
students gaining O.N.C. at the first attempt is certainly not 
too low; on the contrary research in progress ^11] indicates it 
is too high, Tor of 241 students entering S.1 m four oolfoges 
only 16 oompletol O.N.C. in the minimum time, i.e. 6*7% or 
about seven students out of an original 100. 

Let us now suppose that the original in^e at S.1 was 
much more carefrilly selected (deferr^ consideration for the 
moment as to what this would mean in practice) so that more 
homogeneous classes of more prmnising students were poa- 
sible from the start. This would avoid the principal teaching 
problem of too wide a spread of ablUty in a class, which seem- 
ingly ought to be avoided or minimised with four sets of 28 
stunts; but how often is nsorting done or possible wtt 
groups attending eoUqje on different days of the weelci 
There would tend to be mudi lees wastage through the year, 
and we dumld then expect a hi|^ rate of pass at eadhstage 
with perhaps a sequence as shown in ffl) of Dingiainf^. U 
this tfotained, MfUahuti night 
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18) and 20 studenis might gain H2^.C. (as compared with 8). 

the 100 studoits in (A) may be seleetra firom a not 
much larger group, the selection of the 100 students in (B) 
implies a much greater number of rejects and, therefore, a 
much larga iniw poptilation to choose from. Thus, for 
example, the 18 O.N.C. and 8 H.N.C. results under (A) ought 
have come from an initial population of 180, that of the 88 
O.N.C. and 20 H.N.C. from a population catchment of 200. 
This would be an increase in overall percentage pass for H.N.C. 
from 6 to 10% and O.N.C. from 10 to 16%. 

The crux of the matter is what additional means of selection, 
or of increasing the efficiency of selection, must be applied to 
give the better intake under (B). The short answer is that 
we do not know. The concern about wastage is the reason 
for beginning schemes to coalesce the P.S.T. and S.l years, 
and foriusing the two-year period as one of selection through 
training as shown in (C) of Diagram 25. To the original 100 
S.l entrants have been added 100 crafts students (arbitrarily, 
for it might well be 200). And at the end of the two*year 
period it is supposed, for purposes of companscMl, tiiat the 
•ssne number of 75 students will pass into S.2 as in (B). Hus 
group wiU presumably be better selected and at b^t attain 
a sequence as shown in (C), gaining 50 O.N.Cs. and 40 H.N.Cs. 
The extremely high pass ratios of 90% and 80% at A.l and 
KM, i.e. 80% for the H.N.C. course on intake, should be 
compared with the London School of Economics of 76% 
before the research and about 85% afterwards (p. 220). 
system would also presumably ensure that a larger number of 
students would proceed to craft courses. 

The fivefold increase in production of ll.N.Cs. and fourfold 
of O.N.Cs. which this portrays would be most gratifying-— if we 
could answer some very awkward questions. Supposing^ ail 
otho* factors to be favourable, the flirt critical question is just 
bow many potential ILN.Cs. and O.N.Cs. are there in the 
original intsice. Is it 40 per 200 of t^ students we receive, 
instead of the 8% or the 7% shown by the research to pro- 
gress? Are we really losing so many due to the (operations of 
adverse factors already referred to? If so, is it not time 
something was done to remedy this waste of ability? It 
should be noted that 8% undhn* (A) is supplemented by those 
who eventually pass after repeating a year or two on the way 
and the same is true of 18 % of O.N.C. What then can or 
tinnild be done tojnsuie that th^ arrive cm time? Siqipoee 

this tovotoes a lellllllinlsation as to (C), or a stin moia clabm 

sdkwtion scheme at additional tests hnpoarible to ttnfy to 
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enrotaent wedk^and difficult to qpply widdy even i* the 
flnt year, a aeriea of teats costly to ^epare and nMdii^ 
re-vaudation at frequent intervals — soppoae all this, ii it 
really worthwhile if to 8 H.N.Cs. in'(A) another 8 studdhts 
qualify a year later in the ordinary way of one repeated 
course? The total of (A) would then compare with (B) but 
not with (C), whic^ if it were tte valid total, would certainly 
justify a lot more care in seleeticm. 

In (C), 76 students out of 200 are shown as bdng sdected 
for O.N.C. of whom 50 qualify, i.e. 23% of the original 200; 
of these 40 gain H.N.C., i.e. 20% of the original 200. If these 
are too high a proportion of students already prcnelected by 
industry, what should the proportion be? and ftutheir, what 
total numbers does industry need at O.N.C. and H.N.C. 
levels? Directly related to this is the question of what we 
can do about easing the adverse background faefans which 
so materially reduce students* performances in these courses 
[281. The simplest answer for the ablest is to reduce the stress 
and strain by transferring them to sandwich courses (p. 80), 
or, for degree and A.R.I.C. students, etc., to tranrier them 
into full-time courses at a significant stage. Ibis solves 
one problem by creating another, indeed seve^; for at 
what level can we select, for example, potential Higher 
Diploma students from O.N.C. courses— shall it be at S.2 or 
S.8 — and on what criteria? And by ‘potential’ here we mean 
those who wiU stand a high chance of succeeding. 80 to 90% 
perhaps. Moreover the potential degree of sutxess and the 
enteria laid down must readily satisfy the Ministry, and ^ 
Local Education Authorities for the award of scholarships 
and grants (p. 525). Again the uiswer is that research is most 
urgently ne^ed, research which is far more than an empirical 
tabulation of practice to date. 

At the natimud tevel there is too the major question of the 
total potential of ability in the population capable of under- 
taking suocessfiil professional and degree-eq|uivalent courses 
(p. 482) [29]. Yet another awkward question IS whettoindu^ 
try reiffiy wants the more efficient selection as envisaged in 
(C). for this would strip the enft ooaises of all the higher level 
of abUity? WUl these be the kind of ffiture craftsmen that 
industry in mind? What is the minimum level of geiuval 
ability required for the atta inm e n t of first-class ctafta m a n s Mp ? 

On the proUem of sdeetion Professor C. A. M aee has 
Stressed the following prini^plas ‘L There is no ^ wst 
method whkh tiaed In isolation wOl do what w reoidm . . . 
u. No ringle method, and no eom h i n a t i cin of method^ has 
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]ret attained finality, iii. There ia no nrooedoie 

thatirilldotheti^. Selection and educatioial guidanoe are 
pf^gressive prooedujres. Mistakes are mad^ went talents 
eUHoge. IVoviskm must be made for correcting mistakes and 
for spying scope for emergent interests and brats, iv. The 
meiTO of any sdection system must always be judged by 
comparison with available alternatives'. In technifaJ educa- 
tion there is certainly urgent need for a doser examination of 
methods of selection and placement of students, nngly and 
in combination. Present indications point in the direction of 
applying several methods over a period of time, which means 
t^t the 'sdection must be “built-in” to the teaching-training 
process. . . . The initial selection procedure must simple, 
brief, administrativdy convenient and propuional; and the 
first stage in teaching should be so organised as to complete 
or ab least continue the process of sdection and placement.' 
One move in this direction is the introduction of proposed 
new schemes for treating the pre-S.l and the S.l (wt year) 
O.N.C. jointly as a pet^ of selection throi^ triuning of. 
students into O^.C. and craft courses respcetmly (Oiap^ 
95). During tins initial provisional or probationaiy period 
thm would also be excellent opportunities for 'counselling' 
students and thus hdping them with their personal as well as 
their vocational problems (p. 517). 

One important matter is Uie significance of ancillary subjects 
in sdecstion for the main line of study or training. Forexampk, 
to what extent should success in mathematics be a deter- 
minant in selecting pitnnising engineers or cimftamen, or 
success in physics in selecting dieidvts (p. 4S0). With the 
recent increase in the number and range m aneUlaiy subjects 
being demanded of students at all lev^ this wiU become an 
increasingly urgent problem, and we know very littie about it. 

Finally, there is one issue to which we come back te^tedly 
in practice, that in the more elementary eourses and dasaes 
especially, we are trying to remove a continuing cause of 
wastage which should not be with us— the lack of a good 
graeral education at schooL And who expects it to be ower- 
wise with so many in sueb large classes at sudi a normative 
stage? This Is the most foolisfa of economies, with an inesean* 
aUb continuing cost in the dfaniniahed potentialities of toe 
individoal, and cumulativaiy in the gencnl good of the 
nation. Ncvertlieleas»ifaOwe>ewallinuiisfeiB^pooblains 
of sdeetionwll plaeement would lemaln and the need for 
teseardr aafffpnsfBhig would still legdre far mote staflog 
aid gemmd support than is now onitartaiiatKfy th^ 



SSLBCTHXN AND FLAOEIIBNT 
REFBRKNCBS 


S4t 



S. F. W. Wiulniiton. TheSdeObrnt ^ a iiififi 
ter Univority Pran, 195S). ^ 

PJE.P. (PoUtloal ud Boonomie Ptanniog) punphleti: 

*Choodng Univerdty Stodents*, Plam&t, Vcn. XDC, No. 88T, 
ttfd November, 198S. 


*1110 Univenity Student, Selection nnd Awaide*, VoL XV, No. 
tan, 2&th April, 1M0. 

Tlie t/ttAieraMci Quarter^: 

IMS, 2, 8S9-75. *Cai«etB and Entry— A Sympoeium', Sir 
Lawienoe Bmat, Dr. J. F. Mountford, H ai 


IMl, 6, 10^, *Seleotion for linivenitiea — A Sympaetami, JT. F. 
Wolfenden, H. Paaool. J. H. NkshedKm, R. R. Dale. 

195S, «, 18S-«0. ‘The Univenities and Seleetion*. I, T. J. P. 
York. II, MIm L. B. Charleeworth. 

IWM, 8, 177-8S. *8t(ident Selection and Unhroaity Awards*, 
W. R. C. Chapman. 

IMik 1M. P. D. Klipgender, ‘Changmg patterns of students 
WTiiltiDeiit in KnuriniKL* 

IMS, 9, 199. S/R^Dongerkery, ‘Admission and Selection of students.’ 
Natan, 19th January, 1964. ‘The SeleMun of Univenity 
Stiidcxiti's 

IMhicafiofi, lOth l»5Ss C. It Morrits Addran on *Awanli 
nod Gfnali' mi N.U.T. Confimiioe. 

Ministry of RdimHoOe Agrted Sate m Ftoctdmt nml CinukKr 
Mis 


Timet Mncs SugfpLt Mh July* IWL Hepori of the Congitm of 
GommoowenlUi Univmltke. Dbctimioii on wleotkm, 17th July. 

D. A. Ikwith (Uend of Awnidi Bimnch, Ministry of Bduontioii): 

Odm Amrdt, A.T.1. STflh Pehrunryp 

DiMMmlon tlimon printod in wpnnle lenllet 
TAa it Oofeg Fnm Sclmt M Vnkmitif (iloiitfedge> 1054). 


S. Minletry of Bduention Report, UfdomUg dwmd$ (ILM.S.O., 
1048). 


4, F. W^WnttNurlon, loe. ett., p. 8. 

5. L. J. Newton, Bduoetion end Tmlnlng OIBeer, PUkington Bm., 

St. Ueleni, orwnimtnketioo. 


8. Biinn G* RobUne, Sceietnry of the latUtulion of MMmnfeel 
Kogineefe, written 


7 . CoBtgs AtBollonTeciiiited C p I hiMMWportedbyPliocipniA. J. 
Jerdtinaon in Ms articie in J amm i y J W i B iii iiii n, Novenber, ISM. 
fniirgi Bi L.C.C. Brlxtni MmmI erf BaiUhM. 

A .. ... * „ ja saj. _ s-^ _a # a 


H. A. J. JaridMon. JMWinti^ ■ iliiB f ai i, W ar whar . 1999. 

»■ Bw<9lJB9MM»AiBr<iai9.aditribyRV.qaaa(lloatUad|^l>B4>. 
10. A.B.P.Taw>9hdB.J.C.L 9i w uM e O ii i .Janwl^J * i» e» a l t| g. 
1958, aiy, i tsr* 



si li K 


U4, TECHNICAL EDUCATION 


11. Bthd C, Venablbis report df reteordi (in piogreei) Mandieeter 
Unhmity Department Fiychol^, reproduced by kM permWon 
of ProlMior J<uin Cohen (eee Ph.D. thecii, 1056]. 

Itjf J. C. Raven and G. A. Foulds, Preye i ffoe Afofrieet (1M7). Seta* 

1 and II (for Adulta) (H. K. Lewis A Go., Ltd., London). 

16. ^Eaily Leaving,* TU>le A, Report of the Centnd Advisory GouncU 
for^dncation (England) (H.M.S.0. 1954). 

14. S. £. Finer, Address on 'Changes in the Social Background to 
Education between 1906 and 1956*, National Institute of Adult 
Education, September, 1956. 

15. JUport of the NatUmal Youth EmjOoyment Qmneii on the work of 
the Youth Eu^floyment Stroke 1950-SS, Chapter 5 (H.MLS.O.). 

16. Dr. H. T. Himmelweit, 'Student Selection; an experimental inveatl- 
gatkm,* BrUiehJoumalifSoeiotogjft 1950, 1, 686; 1951, II, 59 and 640. 

17. P. E. Vernon and J. B. Parry, Permmrwl Sdectkn in the BriHeh 
Form^ p. 166 (Univ. of London Press, 1949). 

16. H. J. Eysenck, The Strudm of Hwnm Personohiy, especially 
Chi^pter Vll (Bfethuen, 1956). G. W. AUpoit, Peroonatity: a P^fcho* 
logical Interpretation (Constable, 1940). 

19. P. E. Vernon and J. B. Pkny, loc. cit., p. 904 (rel 17). « 

90. Sir George Schuster, i4ddiresf to Cof^mncf m Human Retatkm in 
Jnduttry, organised by Ministiy of Labour (Report, UMS.O,, 1958).* 

81. C. A. Maoe, 'Human Problems of the BuikUng Industry; Guidance, 
Selection and Training; Ooeopalkmal Psychology', 1950, nlV, 
pp. 90-118. 

98. C. A. Maoe; ibid., p. 108. 

86. Sir George Schuster; Repcct died ref. 90, p. 11. Also C. U. 
Dobinson, TWi JBdue. SuppL 90Ui Mayi 1955. 

84. C. B. Frbby, Director, National Institute of Industrial Pf ^ shgiofy* 
Paper read to the Royal Society of Arts on *The Asscismeiit of 
SuiUbility for Eaiplp 3 rmeot*, Jownal, 1956, Cjt No. 4^004. 
Ericsson Telepboocs Limited. 


HJf&O., 1956, ret 15, p. 99. 

Mlm M. C. Waller, Registrar, Vocational Guidance Dl|iicina, e/o 
Swansea Univenity. 

96. Contributions to the VoeaHonal Aepoet^ 04 . ^ 

1946,1,7. A. Macl^nan, 'Obscrvatioos on Part-tfaii courses m 
IWIinioal Instiliitions*. 

1950,11,81. 1C SmiUi and LT. Wilkins, 'Evening^ 

89. Dr. Giuee Leyboitme-White, Hie IntflUymne of Uotverslty 
Students', PM Papero, March, 1947. 

Dr. Eric Ashby; Intioductofy Addrem to a lemion it the Wm* 
Mm and Industry Ooatemee, ofganked by PederatkMi of British 
Indintries, October, 1918. 88^1 of Report (pidilliiMBdb^ 




Journal Refemnces, 1988^ by Dr. P. F. C.'€Mle, 
1954, 18 , 184$ but also to be oUprlnled. 




of these gtodps), IMa, V oea ti es il 



CHAPUB vm 


ENGINEERING 


By C. L. OLD, B.Sc.(Eno.), M.Sc.Tecb., 

M.In8T.C.E., M.I.Mbch.E. 

Introduction and Hittorieal Survey 

Enoineeuno is the activity of man by wtuch he seeks to 
control and direct the resources of nature to his own use and 
benefit. Taken on this broad basis it constitutes one of the 
main endeavours of roan and is quite distinct firom his other 
activities sucli as his achievements in politics and government, 
in artistic expression <»* his religious aspirations and his 
reaching out to the unknown. It traces its beginnings almost 
to the dawn of human existence on this plimet and would 
embrace the craft of the prehistoric hunter and his primitive 
attempts to make and use weapons. It would cover the 
endeavours of man to master the materials available from the 
StMie Age and Eotcchnic Era onwards (p. 88). 

Thup Ancients who come within recorded history have scune 
Very considerable engineering works to their ci^t. Many 
can still beaeen in wtele or in part, such as the pyramids of 
the JBgyptians, the magnificent temples and pubUc buildings 
of the Aaiyrians, of the Greeks and the Romans, the irrigation 
systems anAjMueducts of the Egyptians and Romans and the 
remarkable roadways, stiU the basis of some of our English 
roads tal|lky after 8,000 years have passed. 

Throughout this long peslbd of development, sdenee, which 
is the^nderstanding of basic principles, played but a small 
part. Knowledge, largely gained from experience, was passed 
from generation to generation, mainly through a priestly 
caste, as a body o^known and established fiset. The Greeks 
who Here some of the earliest experiments with ideas and 
theories did not, in general, coordinate ideas with practice. 
The Egyptians may be considered to have done so in their 
surveyings of land, but it might be argued that tiie use of 
mathematics in this connection was no more than a iedmique. 

It was not until the fell of Constantinople in 1888 and tire 
revival of learning that followed it, that men's minds began 
to appreciate the importance of a knowledM Of natural laws 
in supplementing the tedhaiques and dtiUs airMWfy devKdoped. 
Not that the idea was new, for Vitruvius, tlM SMBut aim 
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who lived during the first century B.c., had said that ‘only 
those who have mastered theory and practice are fully 
equipped to achieve their task with honour*; but a general 
acceptance and implementation of the idea had to wait until 
the period of the renaissance, and it was left to Francis Bacon 
in about 1600 to give expression to the definition embodied 
in the opening sentence of this chapter. 

It required the passage of several centuries for this general 
idea to gain sufficient acceptance for the universities to open 
their doors to applied scientists and engineers, and even 
now there is a reluctance in some quarters to accept these 
studies as being equal in status to some which gained entry 
to medieval universities. 

Although modem engineering still accepts Bacon *s dictum 
as its raison d'etre it is confined to certain well defined fields, 
and few modem engineers are knowledgeable in more than 
one or two of these. Demarcation of the fields is emphasised 
by each being covered by a group of practitioners educated 
and trained as specialists so that to-day an engineer may be 
classified as civil, mechanical, electrical, production, munici* 
pal, aeronautical, radio and so on. Nevertheless, there is a 
general body of principles, practices and attitudes which 
marks engineers f^rom those who follow other profewons, 
although some may not l>e exclusively applicable ^o 
engineering. 

Engineering as an Art as well as a Science 

Lord Dudley Gordon, in his Presidential Address to the 
Institution of Mechanical Engineers in 11)47 [1], gave the 
following description of engineering: 

Engineering is the great constructive profession, which benefits 
the world by things made and done, and not merely talked about. 
The great steps in its progress have been taken by exceptional men 
who, by ‘drawing correct conclusions from insufficient premises’ — 
in other words by guessing wisely — and thci^ daring to risk their 
reputations and their fortunes in putting their ideas to the test, 
have achieved results afteiwards to be explained in detail by the 
theorists. They used, of course, all the scientific knowledge they 
possessed, much or little, but their unformulated wisdom known 
as intuition, and above all their enterprise in using it, was most 
frequently the cause of their success. Deplorable as it may iccra 
to the academic mind, it has to be admitted that industrial prae* 
tice has often well ahead of theorj*. Watcr-whecis, for 
example, were iniiie centuries before there was any formal theory 
of hydraulics; the steam engine was brought to a very high degree 
of perfection more than a generation before there was any science 
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of thermodynamics; steel was hardened for am before metallur- 
gists could give a proper explanation of it, and we should, indeed, 
never have had any science of metallurgy at all if steel and iron 
had not previously been made. ... 

This dcflnition makes it clear that engineering is much more 
than a science. It is, in addition, an art in which judgements, 
based on knowledge and experience, are bound to play a vital 
|)art (p. 448), as T. R. Cave-Brown-Cave knew when, in his 
IVesidential Address to the Engineering Section of the British 
Association in 104$ [2], he said: 

An engineer must have a good appreciation of the degree of 
accuracy which is necessary in his work. Insuflicient accuracy 
may lead to wrong and dangerous conclusions; excessive accuracy 
causes waste and delay. 

There is another sense in which engineering is as much an 
art as it is a science, and that is in tlie fichi of human relations. 
Few engineers work in isolation, and those who do are 'calcu- 
lat<irs' rather than engineers. Almost always, engineering 
>\orks are carried out by a team, so tliat the industrial 
engineer sooner or later (iiuls himself in a |)osition involving 
relationships with his seniors, equals and subordinates. In 
few professions are human relations so important in determin- 
ing tlie <|uality and quantity of work |KTfornio<l. 

IWaining 

Engineering, as we now' understand it, is of comparatively 
recent date, and every engineer must undergo considerable 
practical training as well as receive iristniction in underlying 
principles and the two must he intimately intermixed. FYom 
tlie practical |>oint of view, engineering may Inr divided into 
two main groups. In the first, the young engineer receives 
his {)raelical training in hand and machine skills and during 
liis apprenticeship ‘serves his time’ in a workshop. His sub- 
seijuent career will presumably be spent in those branches of 
engineering which cover design and manufacture or mainten- 
ance of machines or machine-made products. 

In the other group the young engineer ‘serves his time’ 
in an engineer’s oilicc and concerns himself from the start with 
the organisation of the movement of large quantities of 
materials such as earth, water, concrete and steel. In this 
ease, the human agencies employed are not usually skilled, as 
in the first group, but consist of gangs of manud labourers 
supplemented with the craft skills more properly associated 
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with the building and constructional industries and by 
machines. 

Branches of Engineering 

In the first group fall such sub-divisions as mechanical, 
electrical, production, radio, marine, aeronautical and, per- 
haps, chemical engineering. In the second group fall civil, 
municipal, structural and water engineering, but here some 
knowledge of basic mechanical engineering is necessary 
because aH branches use machines to a greater or lesser degree. 

Mechanical engineering is concerned with the design, opera- 
tion and maintenance of machinery, and arose out of civil 
engineering with the emergence of the rotative steam engine, 
the work of Boulton and Watt in 1782; electrical engineering 
covers h similar field in electrical machinery plus electrical 
power generation and transmission. 

Civil engineering, the first of the technologies, deals with 
major constructional works such as dams, canals, railways and 
harbours and includes structural engineering (conrcrnc<l with 
the design and construction of bridges), municipal arul water 
engineering. Aeronautical engineering is concerned with all 
aspects of aeroplane design, manufacture, o|>eration and main- 
tenance. Three branches of enginct*ring ore dealt with in 
other chapters; chemical engineering as the fourth but rather 
different primary technologj’, and marine engineering, as 
exemplifying special conditions are lM>th in Clmptcr XIII; 
structural engineering, which is so eloM'ly allied to building is 
dealt with in Chapter IX. 

Men of like trade and (x*cu|)ation have always tende<l to 
form groups and associations and to transmit to suc<*eeding 
generations their knowlcclge of principles, te<*hniquc^ and 
skills. The first imfxirtant lianding together was in the guilds 
of medieval craftsmen which acceptcnl the training of appren- 
tices as a major res|)onsibiiity. I’nder the guild system th<‘ 
master craftsman accepted complete r(^s|M>nsihility for the 
apprentice, including feeing and clothing him and even his 
moral welfare. Ind(*ed, for all pnu'tical i)urposcs, the appren- 
tice was a member of the master's household. 

College Coniribution 

Tlic Industrial Revolution rendered this form of training — 
particularly f4|||»'hat we now know as mechanical engineering 
-—obsolete, b<^use the new industry required the combined 
efforts of large numbers of people, and the utilisation of the 
power made available by steam. And so, the factory sysUm 
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developed and with it an increased need of education. New 
scientific laws were being enunciated, and many had a direct 
beanng on industrial processes so t^t it beoame necessary 
for an apprentice to be given some Instruction in underiying 
principles in addition to his practical training acquired by 
working alongside skilled men. The need was primarily for 
technical education in an industrialised society but this could 
not be built except on a foundation of general education, par* 
ticularly in reading, writing and arithmetic. The latter half 
of the nineteenth century saw the shaping of otur modem 
educatiohal system, and considerable impetus was given to 
the movement by the exiiibitions of 1851 in this country and 
1807 in Paris. The pattern of practical training during the 
day, and theoretical instruction in the evenings, was laid 
down, and with very important modifications in recent years 
is still with us. 

irorAs Training of Apprentices 

A new phase started as a result of the second world war and 
the IU44 Education Act. The large demand for highly trained 
persons to initiate and develop new deviees and indeed exploit 
new ideas, brought a realisation to the nation of its depend* 
cnee on the skill of liand and brain of its industrial workers. 
It increased the demand for technical education and training 
Htui undcrlineil the need for intensive co-operation between 
those res|K)nsible for practical and theoretical aspects of 
training. This, together with the shortage of young men of 
tlu‘ right calibre. hu.s led to a new ap|)roaeh by many firms 
and tlie nationalised industries to the recruiting and training 
of apprentices (Chapter VI) (8). 

Of the larger private companies many recruit their appren- 
tices at two levels eurres|>onding, in general, to the two 
streams leaving grammar and public schools on the one 
hand, and the modern schools on the other. To the 
former, n.vsuming an adi'quate (General Certifieate of Education 
((i.C'.E.), they offer an all round training in engineering works 
praetiee. and* to the latter, more specialised training in a par- 
ticular craft. To both grades an essential element of the 
scheme of training is that upprentiees are released on one day 
per week to attend part-time courses of study at the 
technical college. 

Works training of apprentices is frequently or^nised in an 
apprentices’ school, the object of which is well indicated by 
the following paragraphs ftom the brochure of a large engin- 
eering firm in the Midlands [ 4 ]. 
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A progressive organisation such as ours needs a constant flow of 
new entrants, not only to flU the ever ^growing ranks of woric 
people, but also to provide the technicians and leaders of the 
future. 

The object of the training school is to direct youthful ambition 
and talent along realistic lines to their proper fulfilment by mving 
every new entrant an opportunity to progress as far as his aptitude 
will take him. 

In very many cases tlie apprentice school has its own train- 
ing workshop in which the apprentice spends a period varying 
from six months to three years before entering the production 
shops of the company. By this means he is taught the hand 
and machine skills of his trade in an intensive way and under 
the full-time guidance of his instructor. Under the older 
system of apprenticeship, the apprentice was left to pick up 
w’hat he could from w^orkiiig alongside and assisting a skilled 
man. But the skilled man was mainly concerned to earn the 
highest wages available to him, so that the amount learnt and 
degree of skill acquired by the apprentice depcn(h*d on the 
chance that the man with whom he worked had a sympathetic 
understanding of his problems and on his <»wn natural 
aptitude to 'pick up the trade*. 

The type of work performed by the apprentices w'ill depend 
upon the outlook of the chief instructor. On the one hand, he 
may be introduced to production work of a kind considen*<l 
suitable for training within the apprentices’ shop or he may 
be put through a series of routine exercises. Probably the 
ideal scheme is one whereby a very few routine exercises are 
followed by the making of <‘ertaiii hand tools for the appren- 
tices’ own kit, the socjuencc iK'ing arrangcil to introduce him 
to various operations at appropriate .staf^. After the train- 
ing shop the apprentice will go to the pr^uciion shops w’hcre 
he will see and practise the skills he has learned, and also 
develop still further that valuable adjunct of works training, 
his knowloilge of and skill in human relations. 

Although the l^ic training in the training shop is usually 
common to all types of apprentices, there will be difference 
when th<fy enter the production sliops; the route taken will 
dc|)end more on scholastic attainment, both at entry to the 
training 8(*hemc and sul>scquently, than upon ability shown 
in the training shop, although both are important. 

Craft Appreniiilif^ 

For the Isiy of normal ability with a modern school back- 
ground, the future may well be through a emft apprentioeship« 
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chosen from the following, although the list is by no means com- 
plete: Fitter, turner and machinist, pattern-maker, moulder, 
tool-maker, millwright, instrument-maker, electrician or sheet 
metalworker. 

Concurrently with the practical training received in the 
works, the apprentice would follow a course at the local college 
for the appropriate City and Guilds craft certificate. With 
good ability and with sound advice from his apprentice super- 
visor, he will take advantage of a comprehensive course includ- 
ing mathematics and drawing in addition to the craft subject, 
so that, if he is successful in passing the examinations, he will 
qualify for a Full Technological Certificate of the City and 
(Guilds of London Institute. The first class pass is indeed a 
qualification of which he may be proud. 

The future of the craft apprentice — assuming he is a good 
craftsman and is successful in his course of study — may 
be as chargehand, assistant foreman, foreman, and if he 
prove to l)e outstanding, he may well progress to departmental 
manager. 

Engineering Apprentice 

For Uk* hoy who is above average from the modem school, 
or who holds a General Certificate of Education or other suit- 
able qualification obtained at a grammar school or technical 
scIumjI, the course through tlic production shops may 
lie iiMire general under an ‘Engineering .Apprenticeship'. His 
uiin is probably the drawing or design oifice (12], aiiu if able 
enough, he may be given opportunities to rise to top man- 
ug<-inent. For these purposes it is more important that the 
apprentices should obtain a tolerable skill and knowledge of 
a wider range of crafts, tlirough si>ending periods of from one 
to four montlis working in each of the fullowing trades: fit- 
ting, en-cting, machine shop, pattern shop, foundiy and forge, 
and during the last six or twelve months s|x*nding jicriods in 
the planning ofTice, and, finally, the drawing ofiice. If the 
apprentice intends to gain experience in the sales side of the 
business, he might have a period in tlie costs office. The 
engineering apprentice will need to follow a course of study 
equally with his craft apprentice colleague, but for him it will 
be rather more matheraati^ and scientific in content. He 
will almost certainly follow a National Certificate course in 
mechanical electrical or production engineering, nfd^ ulti- 
mately aspire to corporate membership of one of the engineer- 
ing learatd societies or institutions (p. 15T). 
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Graduate or College ApprenHee 

A third type of apprentice, catered for particularly in the 
larger engineering finns, is known as the gi^uate apprentice. 
He has a relatively short period of works training, usually no 
more than two years. He will most likely follow a similar 
course to that of the engineering apprentice, but his object 
will be to gain a knowledge of the potentialities of processes 
and skills rather than to acquire them himself. His educa- 
tional background, whether university or major technical col- 
lege, should fit him to occupy any position of a technical or 
managerial nature to which he may aspire, always assuming, 
of course, that he possesses those all important qualities of 
personality and character which, in the long run, prove 
to be at least as important as technical and scientific 
qualifications. 

Although the foregoing may suggest three quite different 
systems' of training, they are, in fact such that an able 
apprentice may readily step from one to the other. Indeed, 
one of the merits of the present system of apprentice training 
as practised in the larger firms with their own full-time 
apprentice supervisors is that |>ersonul attention is jnissible 
for each apprentice, and he may therefore* l)c given a (*our8c 
which develops his natural ability and (M)tcntialiti(^ to the full. 

Tlic modem counterpart of the medieval Ciuild Apprentici* 
Master frequently goes as far as his predeces>s4)r and pmvides 
fu^t -class hostel accommodation and ample facilities for social 
intercourse. Tims are the advantages of ‘residence’ made 
available to the engineering apprentice who is also a student 
of a technical college. Further, the entire practical training 
of the apprentice and his progress through his course of study 
is the responsibility not of a nebulous ‘employer’ or ‘firm’ or 
‘company’, but of an apprentice training committee whose 
chairman may well be of director rank in the company with 
responsibility for research and training. 

The large industrial company has tieen taken as the example 
of apprentice training and, quite obviously, the large and 
wealthy firm is the one that is able to attract the best boys 
and offer the best facilities. liowTver, most ftrms employ 500 
employees or less (p. 200), with correspondingly small numbers 
of apprentices. In tlie worksliops of these hrms no specud 
apprentice training shops are available, but many send their 
juniors to the local technical college on one day per week, and 
take a Very keen mterest in college reporis probaUy through 
a part-time ap||Atice supervisor. 

There is anifw soopc for any type of boy who has a praotioal 
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bent, and his ultimate success does not depend so much upon 
his ability as a scholar, but rather on his ability to adjust 
himself to the modem world with its emphasis on a know- 
ledge and skill in the manipulation, of materials, machines, 
processes, and in dealing with people, along with an overriding 
recognition of economic realities. 

Specudisaiion 

Engineering, like most professions practised to-day, is made 
up of specialisations so that although, in the early stages of 
practice after qualifying a young engineer may be capable of 
turning his attention to almost any branch, he soon finds that 
he will t)c classified as ‘Civil’, ‘Mechanical’, ‘Eleetricar, 
‘Mining’, ‘Production’, ‘Stmctural’ or one other of the 
numerous branches. Indeed, it u highly probable that he 
may have deeide<l at the school-leaving sta^ which kind of 
cngiiuiT he intends to become, and if his practical training 
proci^eds concurrently with his studies his specialisation will 
i)egin early. 

Ranfif of Voursn in Technical Colleges 

Engineering is still the largest single interest in colleges and 
the rtinge is from solely evening t*ourses for craft certificates 
right across the academic scale to full-time I'niversity and 
Higher Diploma courses. From the |)oint of view of organisa- 
tion within a technical college, the work falls into three broad 
groups which may lie classified as university, professional and 
craft. 

VniversUy Degrees 

Courses for university degrees are held in 54 colleges, but a 
few colleges are able to pre|Mirc students for London Internal 
Degrei-s, particularly certain of the London Polytechnics 
(.\p{K’ndix, p. 610). In a small number of major institu- 
tion.s the facilities are ample and compare favourably with 
university provision, ,\ny college aspiring to London Degrees 
in engineering must be inspet*!^, for the university is con- 
cemc<i to sec that standards of instruction and experience in 
laboratories outside its own walls shall not fall fa^ow those 
■ict within its own colleges (n. lOO). This insistence on 
ad^uate laboratory work emphasises one of tte charact^ 
istics of training in engineering, because, in addition to having 
some craft ability or at least some acquaintance with craft 
techniques, an ei^eer must beprepaied to submit Us ideas 
to experimental verification. Inere is still an dement of 
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empiricism in the science of engineering, the facts of 'which 
can be verified only by an experimental approach. 

Regulations governing External Degrees arc published by 
London University and varied from time to time. The main 
elements of these are that candidates must first qualify 
through a General Certificate of Education at Advanced 
Level, or an Intermediate Science qualification, after which 
the degree examination is taken in three parts normally 
spread over three years of full-time study. The examination 
is condueted in four branches: Civil, Mechanical, Electrical 
and Aeronautical Engineering. 

Part I is common to all branches and comprises the basic 
engineering subjects of Mathematics, Materials and Struc- 
tures, Mechanics of Machines, Engineering Drawing, 
Mechanics of Fluids, Applied Heat and Applied Eliotricity. 

At Pqrt II six subjects arc required from all candidates of 
which Mathematics is compulsoiy, four are e<»nipulst)ry 
according to the branch and one is selected from a limited 
list, again de|)ending upon the branch. 

In Part III, five subjects are retjuired, three according to 
the branch and tw^o of Part II standard selected from a short 
list or they may l»e more specialised aspects of the compulsor)' 
subjects at Part III. 

The three compulsory subjects are as follows: 

CIVIL F.NCINEKKING MECUANICAI. ENOINEEHIN'G 

Tlieory of Structures Strength of Materials 

(Jeology and Soil Mechanics Mechanics of Machines 
Mechanics of Fluids and Applied Thermodynamics 

.Surveying 

F.IJF:CTilirAL F.N’GINEF.RING 
(8 only) 

Electrical Theory and 
Measurements 

Electrical Power and Machines 
Electronics 
Telecommunications 

For mrjst of the subjects at all levels laboratoiy work is 
required and, hence, the universities* insistence on adequate 
standards of equipment and staffing in the colleges. 

The external dance dMotes a Ujgli standard academe 
attainment andwTit is obtained on the bads of a parb-tilBe 
course the student most have a strong oharaetcr am irill to 


AEBONAtTICAI. E.VGlNEKaiNO 

Aircraft Structures 

Aerrxiynamics 
Mechsinics of Flight 
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persist: be will also have gained valuable practical experience 
concurrently with his course of study. 

National Certifiealeo and Diplonuu 

The ’Mechanical’ National, the first examinations for which 
were held in 1922 with 1,125 students from 50 colleges, was 
not only the prototype of National Certificate schemes, but has 
proved numerically to be the most successful. From the 
students’ point of view, it marked a great step forward in 
tliat he was able to follow a co-ordinated coiuse of study, 

I yacked by a great professional body which would recc^ise 
bis studies as satisfying certain requirements for membership. 
Indeed, the Notional Certificate Scheme has been the means 
a hereby many thousands of engineering apprentices have 
ultimately gained professional status. 

There are at present in the engineering group. Ordinary 
Xiitumul ('ortifieato selwmes in Slcchauienl nnd Kleetrieal 
Engineering, and Higher National Certilicate schenu's in 
M« ehanical, Khrtrical, Civil and Produelion Kngiiurring with 
counter signatun' arrangements of Me<'hanieai certificates by 
repriM-ntutives of other bodies (p. 156). The present number 
of aH'ant.s is given in Table 23 (p. 1 55), and their development 
o\er the years is shown in Diagram 26 a for England and 
Walls, and in Diagram 26 h for Se'otland. 

S’atiimal VertificaJUs in Mfchanical Engittcering -Ordinary 
Salional Certificate 

I'he general plan of National Certificates in Meelianical 
Kiigin(>eriiig is set out in Ifu/es for Guidance 106 (Appendix, 
p. 621). Within Uie framework of the Rules a college is at 
IilH'rty to oiTer the subjects of its choice and to develop its 
oMii syllabuses with the advice of the local and sfiecialist 
II.M. lns|)eetorh. Although National Certificates stand in 
their own rights, tliey may be designed to gain reetignition by 
the Institution of Mechanical Engineers as exempting from 
Mime [lart of their AMociate membcrsliip requirements (p. 157). 

'file Ordinary National Certificate courses in engineering 
follow the usual (lattem described in Chapter IV (p. 1 18), and 
Chapter V (p. 154). With te^ird to entry standards the pat- 
tern is cluuiging somewliat in that, fur those young ireople 
released from employment, a preliminary course may be 
available during the oay in either a local or branch techiueal 
(allege, and this is pnd'erable to one year at an evening 
institute. 

Eor a hdder of a Gcneml Certifleate of Eduoatioii at 
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DtAGBAM 26A. INCREASE IN AWARDS OK NATIONAL 
CERTIFICATES IN ENGINEERING 
(England and Walea) 

Smm**! SterAant* of Iht Pn/osoumat IrutUution* 

Ordinarj' level with at least four subjects, two of which must 
be mathematics and a science, entr>’ may sometimes be 
gained to the second year of the course, providing a qualifying 
examination in engineering drawing is taken. If the relation- 
ship between the technical college and the secondary technical 
school is right, it should be possible to work out an arrange- 
ment whereby the fundamentals of the first year of the 
Ordinary National Certificate course are covered at the 
scho(»l, thereby admitting the ex-pupil to the second year 
alongside the G.C.E. holder. These ex-pupils of serandary 
technical schools are among the l>est who enter technical col- 
leges because their general education has been designed to 
include an introductioo to those subjects required in tlieir 
chosen vocations. 

The preliminary year of the evening institute or equivalent 
is aimed at providing a basic and consolidating courm for the 
modem school leaver. Here is a serious gap in our present 
educational system, that no recognised examination at 15 
years links th^cfaools and Hte technical colleges. While 
there is no pdHive link between tlie large proportion of 
grammar school pupils who do not proceed to the university 
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DiAOHAM 26B IH)«T-WAK INCRKASK IN 
A\\ Alias or NATIONAL CKIiTIFICATKS IN 
KNGINKKHING 
(Seotlftfid) 

Sourct' ikolHMk KAmeaHan Dfpmtmemi 

nn(i the technical t*nllcKC fnr decree or diploma courses, at 
U-nst, the (General ('ertiticate of Education provides a standard 
rectijinisahic by Ixith M'hool and coHcjje. At present the 
iiKKlern schools arc alone in not having some form of linkage 
v^ith institutions of further education although they ha\*e 
iilKtiit 70% of the nation's children. The link may come for 
example with such new developments as that of the School 
heu\ ing Certificate of the Union of Lancashire and Cheshire 
Institutes. 

I'he usual elements in the preliminary course, whidi is based 
on a three evenings fier week attendance, are mathematics, 
11*01101081 science, drawing and English, and if a day‘releaae 
scheme is available, some civics, current affairs, or physical 
education may be added. Suocessftil completion of the pre- 
hminary year wiU give admittance to the Bnt year of the 
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National Certificate course or, if the success is only partial, 
the student may be recommended to follow a City and 
Guilds’ craft coiuse. 

The first and second years of the National Certificate course 
invariably consist of engineering science, mathematics and 
drawing. The science syllabus is mainly mechanics, to 
which is added an introduction to heat and hydrostatics. 
Drawing is not carried beyond the second year, and so is not 
one of the ‘n.ssessed’ subjects (p. 158) at the third year stage. 
It is sufficient for the college to certify that enginw'ring 
drawing has l)een taken. 

In the third year of the Ordinary National Certificate 
course, three assessed subjects are studied and mathematics 
and engineering seicnee or applied mechanics appear in all 
schemes; the seienec comprises the elements of the snbjet'ts to 
lx- taken in the Higher course, such as strength and elasticity 
of materials, hydraulics or structures. A fair comparison may 
be made at this stage with the General Certificate of Ikluca- 
tion (Advanced) in which a broad approach is maintained but 
specialisation has l>egun. The third subject is generally either 
heat engines or workshop technologj’. The former includes 
the elements of applied thermo-dynantics and their applica* 
tion in both the internal combustion and the steam engine. 
The continued inclusion of the steam engine for all students 
is educationally sound, in that the working substance of such 
an engine is one which changes its state from gas to vapour 
thereby providing an important example of the application of 
certain principles. Heat engines is usually chosen by the 
student who plans to go into the dnwing or design office. 
Workshop technology is taken by the student who expects to 
s|M*cialisc on the manufacturing ode of industry; it also covers 
the elements of the subjects to be developed later such as jig 
and trx)! design, madiinc tools, and metal working processes 
such as forging, welding, sheet metalwork and casting. 

With more tiine available in day release, a student may take 
an endorsement subject (p. 157). Inis may beeitherheatengines 
or workshop technology, that is, the other alternative not taken 
in the course, or such additional subjects as engineering chem- 
istry or principles of electricity. In many cases these extra 
stibjects must be studied fortwo yean so that it is neoessary to 
intnxluce them into the course at the second year stage. 

Hifihir ’Sotunu^fjjfrttjictae tn Medumktd Bnguutring 

Tlie Higher Ational Certificate in Mechaakal Engteeering 
is taken on a grouped course of subjects, each at ab^ P*** 
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degree standard, with three of them assessed in the final year. 
A much wider choice of subjects is offered to the student at 
the Higher level so that he may follow those most closely 
allied to his daily work or future interests. 

Nevertheless, two subjects are of fundamental importance 
for mechanical engineers and, because of the relationship 
which National Certificate schemes bear to the examination 
requirements of the I.Mech.E., arc almost always to be found 
in a Higher National Certificate scheme. These subjects are 
theory of machines, and strc*ngth and ela.sticity of materials. 

These two subjects run through the two years of the course 
and apiH^ar as assessed subjects in the set*ond year. They 
may be taken as a combined single subject in the first year, 
tlu rfliv making nKUii for an additional subjert. The usual 
pattern of Higher (Vrtilicate sebeines would then include 
mathematics in the first year, togetlier with the subject that 
will form the s|K*eialisation in the final year, thus: 

Appliefi ThcmuKiynainies leading to Internal Combustion 
Kiigines or Steam Engines in the Het'oiul year; 

Meclianics of nuUls leaiiing to either Hydraulics or Acmdy- 
nainics. 

Tlieor>' ami Design of Structures which may lead to a sub- 
division ill the se(*oiid year of Civil Kngmeeriiig or Aircraft 
Structures. 

Alternatively, one of the subjects marginal to mechanical 
engineering, such as metallurgy or industrial chcmistr>% may 
be taken. 

The young engineer will now wish to apply membership 
4»r the Institution of Meehantcal KngiiUTrs for which his 
National Certificates wdll carry certain exemptions, but some 
furtlier studies are necessary to complete hLs qualifications 
for this. Hefore <letailing the ndntionship between the 
National Certifleati's and professional memliership, it will be 
well to deserilMT the Institution of Meehanic'al Ettgiivc^rs which 
<‘an be taken as typical of the three major professional 
t nginccring lKKiic*s. 

The * Institution*, as it is known to all meehnnicai engineers, 
grew out of the refusal of Ibe Instituthm of Civil Engineers in 
iHifi to admit George Stephetiion to mcmliership unless he 
siibmitte<l an essay to establish hts competence. The early 
railway engineers who were his colleagues felt this demand to 
Ik* an nflrimt to the greatest railway engineer of the day and 
to nieehanieal engineering generally. 

The Institution was foriwly fountled in Birminghani in 
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1847 with George Stephenson as its first President, and 
received a Royal Charter in 1929 [5, 6]. With the Institution 
of Civil Engineers and the Institution of Electrical Engineers, 
both Chartered bodies, it shares a position of very great 
influence in the field of engineering, and all mechanical 
engineers aspire to Corporate Membership, thereby gaining 
the distinction of describing themselves as ‘Chartered 
Mechanical Engineer’. 

An indication of the importance of National Certificates in 
the growth of membership is shown by Table 88: 

TABLE as 

Higher Natiovvl Certificate Holders Sitiseqi'evtlv Elected 
Associate Members of the IssTiTin-ioN of Mfxhanical Evgimekrs 
(A.M.I.Mech.K.) 53 


Year of 

Pereentage of 
Awfoctate Memliere 
with National (er- 
tilioatcfi electe'il (or 
traiinferred) in each 

Election 

year 

1&45 

87 

1P46 

40 

m? 

40-5 

1948 

48-5 

1948 

51 

1950 

57 

1951 

59 

1952 

62 

I95S 

59 


Present inefnt>er»hjp (all grades) of the InsUtutioii h 41 ,070. 

The Institution has always been interested in the training 
of young engineers and, in 1922, established a grade of mem- 
bership known as ‘Student’. The grade of ‘graduate’ was 
introduced in 1850 and the conditions fur admission revised to 
approximately their present form in 1 Vii. Curpurato Mcmlier- 
ship applies to Associate Members and Members, the latter 
status being conferred onan enmneer only after the ageufSSand 
his achievement of considerabw status within the profession. 

For all grades of membership except ‘Memlter’ there is a 
recognised educational standai^ which ran, in general, be 
related to National Certificates. For Studentship it is neces- 
sary, as one of the conditions, to pass the Common Prelim- 
inaiy' Examination conducted by the Engineering Joint 
Examination Board (Appendix, p. 625), or to hold an equiva- 
lent School or l^trid^tim Certificate. For Uraduateship, 
Parts I and II dPthe Institution’s examinations have to be 
taken and for Associate Membership, Parts I, II and IIL 
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Part 1 18 in two sections, (a) being Ihe Joint Part I examina- 
tion conducted jointly by the thm^roajor institutions, the 
Institutions of Civil, Mechanical and Electrical Engineers, 
and (6) an additional subject prescribed by the Institution of 
Mechanical Engineers. 

The scheme for Part I is 

(a) English, Mathematics, Applied Mechanics, Principles of 
Electricity, Heat, Light and Sound, and 

(b) Engineering Drawing. 

Part II consists of four pa{)ers taken from the following list: 
Group A. Two eompulsr>ry papers — Theory of Machines and 
Properties and Strength of Materials. 

(iroiip B. One or tw^o papers from — Applied Thermo- 
dynamic's; Mechanics of Fluids; Electrotechnology; Metal- 
lurgy; Tlu'ory of Structures. 

(iroup i\ (Vrtain linkages with subjects in (iroup B may be 
rc'quiretl, but the subjc*cts fr<»ni which choice may be made are 
— Aeronautics, 1; Aeronautic's, II; Metrology and Machine 
Tools; Ilydnmlic Engineering; Internal (ombustion Engin- 
eering; Steam Engineering; Automobile Engineering; Air 
Conditioning, Heating and Wntilating Engineering; Refrig- 
eration Engineering; Mechanical Engineering in the Chemical 
Industr>*; Fuel and Combustion Engineering; Agricultural 
Engineering; Textile Engineering: Instrumentation and 
Automatic Ciuitrols; Mining Mechanical Engineering. 

Part 111 is one {Mifier in Industrial Administration. 

It will l>c si'cn that ctTtain of these subjects arc similar to 
thoM‘ of the lli);her National Certilieate, and indeed the 
|H>shesM>r of the Certifieatc is generally exempt from the 
re(|uircnicnts of Part II on a ‘subject for subject' basis. Port 
III is usually exempte<l by an endorsement on the Higher 
National Certificate. 

The im|>ortant thinft U> notiec is the relationship which 
exists l>etween the National Certificate scheme and the exam- 
ination re<|uirement8 of the Institution. Other conditions for 
the (pvdes of memtierahip ore also laid down such as a^, 
minimum fieriod of works training and degree of responsibility, 
hut these are unrelated to Uie National Certificate scheme. 

Itighfr NatumtU Certificale in Prodwiion Etu^nffritig — the 
Minitby of Education Rulu 107 
The eoune for this certificate is very similar to t^t in 
m^lianieal engineering and the scheme is administered 
jointly by the Ministry of Education and tlie Institutions of 
Mechanic and Production Engineers. There is not yet a 
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separate Ordinary National Certificate in Production Engin- 
eering but a Meclmnical Certificate with a Production 
Engineering bias is the basis of entry to the Higher Certificate 
course. 

It is customary to take the subject of workshop technology 
in place of heat engines in the Ordinary National Certificate in 
Mechanical Engineering, but schemes are in operation which 
are essentially production engineering courses throughout, as, 
for instance, one such scheme is as follows: 

Evening Course Day Course 

1st k 2nd Years Mathematics Mathematics 

Engineering Drawing Engineering Drawing 
Applied Meclianics Applied lileeluuilcA 

Machine Shop Practice 
English 

3rd Year J^lathomatic^ MutheniaticM 

Applied Meclianics Applied Mecliaiik's 

Jig and Tool Dedgn Jig and Tool Denign 
TreatiiHrnt of MeU^ 

English 

At the end of the second year of the course, students may 
enter for the City and (luilds Intermediate Examination 
in Machine Shop Engineering. This layout emphasises the 
potentialities of a day release course as compared vith an 
evening course, and the way in which a pnMliietion engineering 
course^ may lx* (Hjmpiled to cmphassiM^ thoM* things im{M>rtant 
to the production engineering student. 

At the Higher National Certificate level, a typical sequence 
for a day and evening courM* is us follows: 

Evening Course Day Course 

!st Year (1st half of session) 

Strength of Materials Strength of Matriiols 

Machine TooU Machine Tools 

MathemaUist Mathematics 

let Year {2nd half of session) 

Thcor>’ of Machines Theory of Machines 

Jig Slid Tool Deoign Jig ami TcmiI llealgn 

Fine Measurement Fine Measurement 

H^hote session Tool Room l*raciace 

English 

2nd Year, Evening or Day Course 

An appropriate choice of three subjects from the 
following, of which one must be machine tpols: nuichine 
tools; metrobgy; jig and tool design; press and sheet 
metalwork; machine tool design; hot at^ cold forging* 
metallurgy; wel(l|||pg processes; foundi^ processes. If more 
tlian three siAfiects are taken iuccessrully, the addiUonal 
ones will be added as endorsements on the Ceitiflcate* 
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The final examination of the City and Guilds in Machine 
Shop Engineering can be taken at the end of either year of the 
Higher National Certificate course. 

The National Certificate scheme in production engineering, 
like that in nieciianical engineering, is closely associated with 
the examination standards of the appropriate iastitution, the 
Institution of Production Engineers. The Associate Mem* 
bership Examination comprises Sections I, II and III. Sec- 
tion I covers general education and intnxliictory engineering 
science and is exempted by (i.C.E. (Ordinary Ix-vel) English 
imd an Ordinary National Certificate, providing workshop 
technology is endorsed on the certificate. Section II,, which 
is the main technological group, i.s exempted by a Higher 
National Certificate in I’Totluctiim Knginwring and Section 
111, dealing with nuinagement tyiH* suh]eet.s, is coveml by 
eiulurseinents or hubjeets of the llritLsh In.stitiite of Maiiagc- 
nient Intermediate Kxaminutiun. 

The Institution of Production Engineers, founded in Ittltl, 
in ha.s cor|)orate menilx'rs (M<‘mlH-rs and Associate 
Members) and 3,480 non-eoqmrate memlaTS (graduates 
and stinlents). Its own examination r(H|uirements in force at 
pre.sent arc a.s follows; 


ConierU and 



Part HequtffmmiM 


SubjfctM 

iJundamentaU) 




1 . 

WorluilM>p Technology 


2. 

Knipnrenng 1 Ira wing 

1 (Viinpuliu^ry 

8. 

Pnu*tical MattienuiUcs 

5-IIour 

4. 

ApfiUed Mccluinicii 


5. 

KiigU»h 

(tcchiioki0cal) 

1. 

Matrmki and Macliinea 


2. 

Jig and Tiiol Deaign 


8. 

Mm^hine Toolii 


4. 

Metrokigy 

11 Fmif 84lmtr IHipm 

5. 

Metallurgy^ 

No. 1 U ('ompuliK>ry 

6. 

I*ma and Slicel Metalwork 

Plus thm ()|»tkHial 

7. 

l*tafUc Tfchnnioiiy and 

Pttpm 


Preiawork (liaaiioi) 


8. 

Welding ProcMea 



Hot and VM Forging 


10 . 

Foundry I'fomm 


IK 

Apfilied Klecirktiy 


1. 

Introduction to Induairial 



Management 


% 

l*ioductian PUnnlng or 


8. 

Work Study 
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Ordifujary National Certificate in Electrical Eit^neerir ^ — 
Ministry of Edwation Rales 127 
The pattern of study is very similar to that followed by 
mechanical engineering students and usually both the pre- 
liminary and ^t years of the Ordinary National Certificate 
course consist of engineering science, drawing and mathema- 
tics, but the engineering science contains some reference to 
the principles of electrical engineering. In the second and 
third years a common arrangement is as follows: 

Eoming Course Day and Evening Coitrsf 

2nd Year Mechanical Science Mechanical Science 

Electrical Science Electrical Science 

Mathematics Mathematics 

Physics 

8rd Year Electrical Technolog>’ (A.C.) Electrical Technology (A.C.) 

Electrical Technology’ (D.C.) Fulectrical Tet‘hnoU>gy (1).C.) 
Mathematii^ Mathematics 

Physics or 
Applied Mechanics 

Higher National Certificate in Electrical Engineering 

The grou()ed course leads to exaininatious in three assessed 
subjects at the end of the stvond year. The range of .suhjeet.s 
from uhich a choice may l>e made is very wide, and the 
following is no more than a typical arrangement: 

Evening Course Day and Eiening Course 

1st Year Engineering Maths. Engineering lilaUts. 

Electrical Technology Electrical Tecluiology 

Electronics or Electronics or 

Electrical Machines Klecirical Machines 

Applied Mectianics 
English 

2nd Year Engineering ^laths. Engineering Maths. 

Ek^lncal Technology Kk^rical Technology 

Electronics or Electronics or 

Electrical .Hacliines Electrical Machines 

Applied Mechanics 

8rd Year Endorsement tubjerU such as 

Instruments and Measuremenls 
Kiectiic Power 

Electrical Machines Design or any Sod 
year subject not previously taken. 

Candidates who obtain iioth Ordinary and Higher National 
Certiticates, each with credits in two electrical subjects, iMy 
be considered foSelmption from Parts 1 and II of t^ InstitU' 
tion of Electrical Engineers Examination, providing the oouTMi 
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and the final assessed examinations are recognised by the Insti- 
tution for exemption purposes and that credit standard is 
obtained in each subject fen* which exemption is claimed. 

The awarding of credit standard in certain National Certi- 
ficates is not universally approved on the principle that 
National Certificate courses are based on a minimum require- 
ment and, therefore, only a minimum condition is determin- 
able. To award credit or distinction or any other degree of 
success is unrealistic because of the variation in the upper 
limit w'hich is never specified. The Institution of Electrical 
Engineers has, however, adopted this procedure for its own 
examination equivalents and appears to be well satisfied with 
the results. 

The Institution of Electrical Engineers which grew out of 
the ScH'iety of Telegraph Engineers founded in 1871, assumed 
its present title in 1888. Although it l)egan life from an 
interest of its meml^ers in a narrow field of application of 
elect rieity, one of its founder niemlKTs foreshadowed that 
‘This Society will gradually develop more into an Electrical 
S(K-i(‘ty than into a s<K’iety of telegraphy projw r; and the 
morm nt it is understo<Ki that all pap<*rs on ehrtrieity or l>ear- 
ing din*<’tly ufxui the development of elwtrical science are 
Hflfnitted, it at onw takes the wdenee out of the narrow grtiove 
into which it s<*enis to Ik‘ <lriftiiig . . . lK*<'ause it will lie found 
ultimately to embrace every o|H‘ration in nature’ [7). 

In 1921 the Institution received its Itoyal t'liarter as the 
representative IkkIv of Electrical Engineers in Great Britain. 
Its ohjcfds arc, briefly, to promote the general advancement of 
electrical science and engineering and their applications; to 
fueilitate the exchange of information and ideas on these sub- 
jects; to give financial assistance for the promotion of inven- 
tion and research, and generally to act as a professional 
institution. 

The total membership of the Institution in 1953, and 
including all grades, was 38,156, with about 40% of new itiem- 
lH*rs satisfying educational requirements through National 
t’ertifictttes. 

The examination requirements of the Institution, revised 
hy Council in April, 1953, and progressively to take effect up 
to April, 1956, fall into Uim* ]j»arts. Part 1 is the Joint Part 
I with Uie Institutions of Civil and Mechanical Engineers to 
which reference has uhtundy been made. 

In Part II there are four compulsory three-hour papers in; 
Electrical Engineering, I; Electrical Engineering, II; Mathe* 
matics and Engineering Physics; or Thermodynamics* 
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In Part III there are three thre^^hour papers: Advanced 
Electrical Enf^eering (compulsory) and two from the 
following list: Electrical Machines; ^^dtical Measurements; 
Electricity Supply; Electronic Engineering; Illumination 
Engineering; Line Communication; Radio O^mmunication; 
UtUisation of Electric Power. 

Parts I and II may be covered by exemption tlurough 
National Certificates (p. 157), and Parts I, II and III by an 
approved degree or associat^hip of a college if awarded on 
the successful completion ^either of an industry-based sand- 
wich course or of a full-time course.’ This is l>ound to increase 
the importance of such courses as a route to professional 
status, and to diminish accessibility through the National 
Certificate route. 


Higher Xaiional Certificates in Civil Engineering ^Ministry 
oj Education Rules 107 

The inen^asing nijml)cr of awards since their establishment 
in 1947 (Diagram 26) is an indication of the growing tendency 
of young civil engineers to take their tniining at tiThnical 
colleges in properly cHinstitutt^J courses, ratlier thiin by private 
study or other means (Table 23, p. 155). 

Ordinary National Certificates arc m)t awardeti in Civil 
Engineering but entry to a Higher Certificate course is 
through Ordinary Certificates in Mechanical or Electrical 
Engineering or Building. 

The Higher (Vrtificate course may extend over two or 
three years. A typical three-year course might be arranged 
as folio w*s: 


1st Year 


and Year 


Sid Year 


lit Scheme 

Strf*ngth «if ^late rials 
Kagineering Sfatlis. 
I*it»pcrtics of Materkds 


Ituikling Construction 
Surveying 
Sirueturci, 1 


2nd tSeheme 

Theory and Design of 
Strurtum 

IVacUeal MathemaUca 
Engineering Materials 

Surveying and Geology 
Ilydiaulica 

Theory and Dcaigo of 
Structum 


Struetiircs, 11 Surveying and Geology 

Geology and Soil Aleehaniea llydraulksi 
Building Construction, 11 Soil llachanki 


Additional subiecta arc uaually available aa *endoraemeot6* 
in a aubaeq uen||;Pfcaf . 

The liiatitutian^a own examination requhretnanto aia the 
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Joint Part I and, in addition, either Theory of Stnietnres or 
Theory of Machines. 

^ Final Part II wl^ completes the Institution’s exainina* 
tions consists of: Engineering Drawing; Engineering Materials 
— and three papers on one of the following groups of engineer- 
ing subjects: Constructional and Public Works; Mechanical; 
Electrical; Structural and Building; Mining; Chemical; Ship- 
building and Marine; Gas; Aeronautical. 

Exemptions are granted from both Parts I and II by certain 
university degrees or college diplomas, and a Nation^ Certifi- 
rate or Diploma in Engineering awarded upon satisfisetory 
<H>in|iletion of part-time or other courses approved for the pur- 
|H>se will lie accepted in lieu of parts of the Institution’s 
Examination on a ‘buhjeet fur sulijeet' basis, provided the 
examination pu|>ers were assessed in the final year in which 
the sul>ji*<'t was studicii. 

The Institution of (‘i\il Engineers, which is the premier 
scH-iety of its kind and the oldest in the world, w’as founded 
III IKI.S, and took as its provinee ail engineering that was not 
iMilitary in nature. In 1828 it was granted a Kuyal Charter 
for which it was essential to define civil engineering. The 
(letinitiuii, the first sentence of which lias sin<*e liceume 
famous, was written by Threadgold, an exi>ert in timber con- 
st ruetion, and is as follows: ’Civil Engineering is the art of 
(lireetiiig the great sources of power in Nature for the use and 
eon\>‘niencr of man; lieing that practical application of the 
most im|Kirtant principles of natural philosophy which has, 
III a eonsideralilc degree, realised the antici|>ation of Bacon, 
and ehung«‘<l the asiiect and state of affairs in Ute whole world, 
'fhe most im]Mtrtant object in Civil Engineering is to improve 
the means of production and of traffic in states, bo^ for 
cxti rnal and internal trade. It is applied to Uie construction 
niid management of roads, liridgex, railroads, aqueducts, 
canals, river navigation, docks and storehouses, for the con- 
icnn nce of inlemal intercourse and excluuige; and in the 
construction of fKirts, harbours, moles, birakwaters and 
ii^'ht houbes; and in the navigation by artificial power foi'the 
|iuriM»es of comraertT.' Tlie Charter liestows the right on 
< uch eorfKirate member to the description of 'Chartered Civil 
Engineer’. 

'fhe above definition makes dear the very la^ nn^ of 
ai-tiviiies which engage the attention of the civil engineer 
and explains the reason that the Institution embodies so 
many groups of subjects as alternatives in its examination 
r<<|uiremcnta. 
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The present membership is 20,145, and it has risen rapidly 
since 1948 when the figure was 16,582. 

In spite of a very recently intr^uced National Certificate 
scheme (1947), 10% of Associate Members admitted in 1958 
were granted exemption by recognised diplomas and National 
Certificates: 67% were holders of University degrees so that 
less than 25% were admitted by direct examination. 

Municipal engineering, professionally speaking, is that part 
of civil engineering which may be the concern of local govern- 
ment. It deals with water supply, sewage disposal, highways 
and bridges, transport, public health services, street lighting 
and many other activities. Not all municipal engineers arc 
responsible for all of the branches listed; for example, a county 
borough may well have a separate water department in cliarge 
of a water engineer. 

National Certificate schemes have not Ix^en evolved for 
municipal engineers, but many technical colleges provide 
courses of instruction based upon the Institution's set 
requirenicnts. 

To gain Corporate Memlx‘rship of the Institution, the can- 
didate must be trained in a munici{>al engineer's oflice for a 
period of not less tlian three years' duration and pass the 
Testamur examination which consists of Intermediate and 
Final stages. 

Subjects of the Intermediate are: Part I. Thw>ry of Struc- 
tures and Strength and Elasticity of Materials: Pari II. 
Mechanics of Fluids: Part 111. (icoloj^': Part IV. (A) Gen- 
eral Principles of the Theory of Machines; or (B) Electricity 
and Magnetism. 

In the Final examination, candidates take a common group 
together with groujis of subjects according to whether they 
are interested in municipal or auiiity work. 

Central Division (fur all candidates). Part I. IxKal Gov- 
ernment Law', Byelaws and Administrati<in: Part II. Sewer- 
age: Part III. Building Constructiem and Quantities and 
Specification: Part IV. Roads and Road Construction (not 
taken with VIII): Part V. Town and Country Planning (not 
taken with VI.A.). 

Municipal Division, Part VI. (A) Town and Country 
Planning, or (B) Structural Design: Part VII. (A) Public 
Lighting and Cleansing: or (B) Water Supply, or (C) Coast and 
River I^tection, or (D) Housing, or (E) ^wage Disposal. 

Couniy and Iligk^y Dit^tfion. PaK VIII. Roads and 
Road ConstrucUbnf Part IX. Bridges and Culverts. 

Such a course IS tovered by five years* part-time study at a 
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technical college, providing an adequate standard at>ntry is 
reached such as the Preliminary Examination of the Engin- 
eering Joint Board of which the Institution of Municipal 
Engineers is a member. Admission to an engineer’s office 
may be in one of three grades; (a) as a Pupil under Indenture, 
(b) as a Graduate Assistant under an Undertaking, (c) as an 
Engineering learner under an Undertaking. 

The Institution of Municipal Engineers which to-day has a 
membership of al)Out 7,500 was foundetl in 1878 under the 
name of the Assi»ciation of Municipal and Sanitary Engineers 
and Surveyors, and was granted a Royal Charter in 1948. Its 
function may l>c etmsidered to date back to the ]>criod follow- 
ing the dissolution of the monastericH when an Act of 1555 
laid it inK»n every parish to ch-ct two parishioners to act as 
Surwyors and Ordenrs. Thus the officf* of surveyor 

uho diM’harged his duties on Indmlf of the community, and to- 
day the same iilca Ls einlMxlicd in the C harter in expressing the 
first obje"<’t of the Institution, namely *Thc pnmiotion of the 
M'K'iicf^ of engineering and c*ogiiate subje^cts as applied to all 
or any of (be cluties im|>ose<i u|Hm or servi(‘es undertaken by 
l»>eal autiioritu^ and other public undertakings for the l>enefit 
<»f the eomniuriity with the object of siTuring the highest 
degrc<‘ of cfheiency in the diseluirge of sueh duties and 
o]M*rution of such sersdees*. 

The Institution of Water KiigintH'ns, founded in 1896, is 
lunnencnlly a small Uidy s|>ectalising in a section of civil 
engineering and insisting of ap|>roximately 1,500 members. 
It docs not set out any system of examinations, but its 
standard of iHlucational attainment for Associate Member- 
ship is s|>ecitied by re<)iiiriitg that a candidate shall be an 
AsMK'intc MciiiIkt of the Institution of Civil Engineers and 
have {Missed in the subject of hydraulics. The (Viuncil may 
\\aive the AsMadiite Mriiiliership of the Institution of Civil 
Kngincers in favour of the Associate .Membership of the Insti- 
t tit ions of M<*i'hanteul or Klecirical Engine<*rs, but in all cases 
the candidate must l>e engage<l in the technical problems or 
dirtrtion of gathering wnd/or supplying water for community 
purjKMies. 

Sam/wich Courses 

Sandwich courses Iuist been dcah with in principle in 
Cha|>ter III, and so only Ukmc with a s|>ecincally engineering 
< ontent will be referred to here. They are of growing import- 
ance as a route to professional status, and exist for stuaeiita 
tnechankaJ, civil* electrkaJ, structural* production* gas* and 
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chemical engineering. These courses may lead to Higher 
National Diploma or College Associateship with full or partial 
exemption from the appropriate professional examinations; 
others in mechanical and electrical engineering lead to Or- 
dinary National Diploma (p. 628). 

Ordinary Diploma 

A typical course for the Onlinary National Diploma in 
Mechanical Engineering is as follows: 

Conditions of Admission: Either i. By speoinl ent ranee 
examination held at the eollege (in June of each year) in Eng- 
lish, mathematics and a science subject: or ii. By (xisscssion 
of a School Certificate with credits (or (ieneral Certilicaie of 
Education passes) in English, Mathematics and a Science 
subject 

Subjects: 

18| Year. Applied Mathematics and Mechanicnl Sctencr. Chriiii<itr>% 
Electrical Engineering, Science, Engineering ami Geometnciil Draw- 
ing, English, Mathematics, Physics, \Vt>rkshop Teehnoi<»g>* and 
Proctioe. 

2nd Year. Applied ^fatJiematics and Mecliaiiical iSctcoce, Kkrirical 
Engineering Science, Engineering Draning, Heat Kngiiies, Matliema- 
tics, MeiaJlurg>% Physics, Structure of Industry, Workslmp Tech- 
and Practice. 

A similar course in electrical engineering is ns follows and 
has similar entry coiiditiona to that in mechanical engineering. 

Ist Year. Blathcntatiot, Applied Mechanicii. Principleii of Electricity, 
Heat, Ligtit and Souond, Workshop Practice, Engineering Drawing, 
Englidi 1 ^ Geneiml Subjects. 

2od Year. Mathematics, Applied Mechanics, l*rtnciplr« of Electricity, 
Workshop Piactioe, Applied Heat, Engineenitg Drawing, l*by«ios. 

Tliesc two courses represent fairly standard practice in 
this type of diploma. It is in the Higher Diploma type of 
course that much greater t^ariety is iriirodticcd. 

Higher Diploma 

Examples of courses extending over four years, leading 
to the award of Higher National Diplomas in Mechanical or 
Electrical Engineering by means of a sandwich course arc 
given lielow. The entry conditions are that the student shall 
have reached at least 17 years of age, have completed at least 
one year in industry, and have completed sattifacUirily the 
second year of m||prdinary National CertiAeate course or lie 
equivalent. A 

The first two years are common to both electfioil 
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mechanical students, and the approximate 
is as follows: 


Mathetnatloi 

FhyRks 

Chfmialrv 

Ekclnnu Bnginetriiig 
Applied Mechanics 
Applied Heat 
KngineerinB Drawing 
Workshop Trchnohigy 
ICnglifth Studies 


First Year 
Uoun 


5 

8 

8 

8 

8 

2 

4 

5 
2 

51i 


Mechanical Engineering Course: 

Tliinl Year 
1 lours 

Matlirniaties tt 

Stieiiglli of Materials 
Tlirt>r> of Maeliinm 
llydmulim 
Heat ICngines 
\torkdM»p Tedinokfgy 
MiM-ltine Ileaign 
Klndrkml KnginerrUig 
l*n\atc Study/Social Sludka 8 
8IJ 


8 

8 

8 

8 

8 

4 

•I 


weekly tiine*table 

Second Year 
Hours 
5 
8 
2 



Fourth Year 
Hours 
4 
ft 
ft 


ft 

ft 

5 


ill 


Klcctrical Engineering t ourse: 

Third Year Fourth Year 


Hours Hours 

MatliriiiaUea 0 4 

Klc^'lrkaJ Kngiorering 6 

Tnuisiiikskui and l>litiilmUoii ~ 4 

I'lK^or) of Klcrtrk'al Machnira - 4 

iJrt^titmira 8| 4 

Firrtriml liuliuinents and Meaauremenla 8 4| 

loln»«lurtlon to Kirctfkml Marhinr liealgn 8 

kUtetrasd Maihine Design A. -ft 

\sMietatfd Klrrlrkal and Mechanical 
Design a - 4 

strength of MaU^fials 8 

r lietiry of MaA^hine* 4 

l^n\ate Study /Social Stiabea* 8 I| 

•ii m 


Till' following three-year course in prtxluciion engineering 
l«i>s (III entry eoiKlition of Ordinary National CertiBcate, or a 
t K. (Advanced) in Mathematica, l*h>'sics and Chemistry or 
t It y mid (liuikis Final t'ertillcate in Macliiue Shop Engine* 
"•i' (p. 278). This diversity entry qualifications requires 
t lint the first year shall be a tf ta»«»iwg year in which riudents 

M raori h Mi« iMia tsiaUadiiM 8o«isi aateMe at* wmMn(|i.m^ 
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follow individual courses with greater emphasis on their 
weaker subjects. 

The subjects are arranged in four groups: 

1. Fundamental 2. Technical 

8. Managerial 4. General 

Ist Year: 1. Mathematics. Applied Mechanics, Applied Physics, 
Electricity. 

2. Industrial Processes, Production Engineering Drawing, Precision 
Measurement, Strength of Materials, Tticory of Machines, Machine 
Shop Practice. 

8. None. 

4. Industrial llistor>', English Usage. 

2nd Year: 1. Mathematics, Applied .Mechanics, Applied Klertricity. 
2. Metro1og>% I, Machine Tools, 1, Jig and Fixture l>esign. Tool and 
Gauge Draign, Metallurg>', I, Strength of Matenals, Theory of 
Machines. Toolroom Practice. 

8. Method Study. Industrial Ps>*clK>log>*. 

4. Structure of Industry', English Usage. 

8rd Year: 1. Mathematics, Technical D>*namics, Mechanics of Cut* 
ting and Forming. 

2. Metrology-. II, Machine TikiIs, II. Machine Tool Design, Presa ami 
.Sheet .Metal Work, I hit and Cold Forging, Foundry PmcesscM, 
Meta]lurg>', II. Production Hescaith. 

3. Work Study, Production Plamufig, Induntnal Management, Cost 
Control. 

4. None, hut thiH la deliatahle (p. 520). 

In each year the formal teaching periods are arranged to 
give time in all appmpriate laboratories, and suitable indus- 
trial visits are organist^. 

The courses all consist of equal pericxls spent in the college 
and in industry and the majority of students are those who 
have already s|>ent a period in the worksho}Mi and enter 
through |)artial or complete Ordinary National C'criificates. 

In the works i)eriods — normally from March to September 
— the students arc in every way treated as apprentices and 
arc subject to works discipline. 

In all the above Higher Diploma courses the standard 
achieved is that of the first degree of a university but the 
content is different. The courses aim to give exemption 
the Associate Membership requirements of the professional 
bodies, and have many advantages for training an engineer 
who ultimately will practise his profession in an industrial 
concern. It uu hlphly probable that the main ftiture con- 
tribution of telliiiim colleges to technological education will 
be in the sandwich type of course, and at this l«rel only 
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those courses which are of sufficiently high standard are 
desirable. 

City and Guilds Courses 

The third large grouping of work performed in the engineer- 
ing departments of technical colleges is that concerned with 
City and Guilds of London Institute syllabuses and examina- 
tions. The system has already been descril>ed (p. 118), so 
tliat only a few of those courses important to engineering will 
l>e dealt with here. The large voliune of such work is shown 
by the 1958 figures: 


Subject 

Rniriet 

No. Sat 

IWrd 

Tctccomiiiunkmtionc KnainecHog 

aci,514 

36,lflS 

16,478 

Muotiliic SImii> KfigifircriM 

AutomobUr Ktiginrrnna rrmrtke 

3.S27 

4.618 

S,45a 

8,647 

1,195 

KIct'irkul iiiAUUUitkifui 

S.Oil 

1,969 

984 

HmIio SrrvW aiMl lUMlio Svrvkv OrtiAcuIr 

1.09! 

1,066 

486 

Sheet McUd Work 

IHtS 

869 

60S 


Machine Shop Engineering 

The course is designed to provide training in the manual 
skills liSMK'iMted with metal nmehining <»f>tTutions and a 
knowledge* of the related W'ientific principles. 

It IS a basic asstiinptioii of the i*i>urM* that the student is 
engaged u|Min machine shop w<»rk at his place of employment 
ulicrc the mam |mrt of his skill is ac<)uinHi. Tlie c‘ontent of 
till* tnnirv* is approved by the Institution of Fnaiiictioii 
KngiiK*4*rs and exempts fnmi {>art of their examuiation 
r(*<piireinents. 

There are two stages— Intermediate and Final — the whole 
covtring four or five years. The course comprises workshop 
teehniepte, science, calculations and drawing, and a scheme of 
practical w'ork at lioth Intermediate and Final levels. The 
prineifml of the college must certify tlmt at least four of the 
sa tioiis of practical work marked i. viii. l>elow for the Inter- 
mediate, and at least twc> markcti tx. xvit. for the Final, have 
Ik‘( n carrit'd out either at tlie ctdlege or in the works. Outline 
syllabuM^ are as follows: 

Inirrmediaie, Worktliop Technuiue— materials, machine 
and machining* cutting loois» liench work* measurement 
and gauging* safety rncaamm 

Sci<*ncc, ('alculaticms and Drawing— heat, mechanics* 
arithmetic* mensuration* geometry* trigonomeiry, three 
<linicnsional drawings of simple machine parts. 

Final, Workshop Teehnkiiie — malemls* machine toob 
«^nd maefiining* cutting took* and ftxiufet* meaaiireiVMMita 



m TECHNICAL EDUCATION 

and ganging and one or two of the foUowing seetions: 

(A) Tuning, hn^ading vertical and horusonw boring; 

(B) Toed setting; '(C) General machining; (D) Fitting aim 
millwri^ting; fEl Toolinah|pgi 

OF PRACnCAL WOBK 

ItUermediaU. i. Marking out; ii. Fitting end bench 
work; iii. Tool grinding; iv. Tuning; v. Milling; vi. 
Shying: vii. Grinding; viiL Heat treatment. 

Final, uc. Marking Mf, setting up and machining in a 
laMie; x. Planning and setting up of turret or capstan lathe; 
xi. Machining to limits; xii. Machining on a universal 
nlBer; xiii. Grinding including parallel and taper work; xiv. 
Machining operation requiring planing or shaping, drilling, 
reaimng and counter-boring; xv. Assembly of a mechanism; 
xvi. * l^odoctifHi of a set of workshop gauges; xvii. Manu- 
facture of a simple press tool. 

Tlie preamble to the Fin^ Examination sets the tone and 
purpose of the course in the following words: 

The purpose of this examinsUou b to ensure that those who qualify 
in it SR oonqietent to appreciate the application of machine shop 
nethods to the manufacture of nwineeibig parts fanrolving souie or 
other of those methods. This should be shorn by the ahOity to explain 
fUQy (o) how to cany out the neosssary operationo in c or rect aequenoe, 
giving details of each opcsatlon (pretnably with skrtehrs of the work 
and took), (b) the matnial and form of the tools required, the cutting 
speeds, paiticulsis of ■ "■■gMf and flnishing cuts and methods «)f 
(8J. 

The standard is a one and the student adiieving a flist- 
dass pass can truly be jaMunted a first<dass cnltsman in the 
field of metal maefafaMP' The suooesMiil student may well 
aqdre to sup e r viso r y wodk and become obaigehand, foranim, 
shop manager and in this, as in roost other fanmehes of engin* 
eering, thcM is then no limit other than that imposed by his 
own qualities. 

Medumied Sngimmng Inapedian 

fn of # if q t if I 

and is intended for those have already obtained • 
TedinologicalCertiflestemthatstibjeet TbeeouneiiplMinod 
to cover at least ISO hams of nstniotkii, whlsik is aliMit 
evcoiag for t wo|| f a w or two avanbifi for one 
Aa rvsHfl^tinB In two pansts is aet on n i w h lwi 
wiitep thp jtihiiwtif Qinttiiiiitti nUiiiiilpBtt 
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nmiiUiig, {ffinctplea of "meMoremait, limit systems and 
gauging methods, natuK and evaluation aHrarfaee rou^bness, 
alignment testing, measuremnt and inspection on gears, 
spmm and serrations, inti ifWIfUa Itj aqa testing of materials. 

llw lilunination for this co ms ai SM y^wBable for the first 
time in 1954, and the training is of plmicula|d^ue to those 
working on the repetitive production of meMuparts* for which 
a knowledge of inspection methods and procedures is essential, 
to the inspector and aspiring craftsnoan alikp. 

Sheet Metal Work 

A course designed to give a hroad general craft training for 
workers in sheet metal up to a thickness of one^ighth in^ or 
10 S.W.G. and includes all metals, ferrous and non*ferrous, 
coated and uncoated in normal commercial use (18}. Thecourse 
normally covers four years, with an Intermediate stage exam- 
ination taken halfway, and a Final at the end of four years. 
Intermediate stage subjects are geometry and pattern devel- 
opment, workshop practice, calc^ttons and setenee and sub- 
jects for the Final are geometry' and pattern development, 
workshop practice and materials, proeesses and calculations. 
In addition to written work, each candidate for the Final must 
execute one specimen piece of work during the final year. 

A F'uU Technological Certificate is available. 


Wtidini 

Another important City and Guilds course coming within the 
purview of engineering is Welding. Courses cover both oxy- 
acetylene and electric-arc welding and usually extend over 
three years. 


Wetdiag^Ttohnalo^ fBlas§0MAn and On-Aastylsae). 

■ sad Osy-Ase^ 


Firet Year. 

Wddlac ScieacK. iPmolkal WeldiM (BteeMe-Am i 
Ime Welding). 

Stamd aad TkM Yean. Weldiag Technology (Bhetite Am and Osy- 
Amtyleiie). WchUng Sefenoe. WeUliw DmwiMt ^ftaikak 
Klrotiie-Are WeUing or Piaolleal Oiqr-AsslylsH WdangT 


The examination oo m pd im a written paper in either oogr* 
or electrie-aie welding, a written pafier in welding esiwaUb * 
practical teat and an esaminatkm of specimen wane. 


Telee mmmk aMem m 

The City(||9dGuiMseottMes80fittnMntiMMdate4Menillalll^ 
0 ^^1^ leveL and ii i nt e a d e d to Meet the naailMllfflMd 



978 TECHNICAL EDUCATION 

Office staffs aqd ^ose engaged in ifianufficture and operation 
ot teleconununid^ns apparatus. It is much more extensive 
than most City and Guilds courses, and requires frmn the 
student attemwce ffir two to two and a half hours on three 
evenings per week forffve years. This ‘grouped course’ coders 
much more thpn the teohnique of a craft and typifies cmirses 
within the City and Guilds’ system different in kind firom 
those described earlier. 

A preliminary course is recommended to ensure that the 
student starts with enough basic knowledge and the suggested 
subjects are: Mathematios (including geometry and 
me^anics); machine drawing (with special raerence to tele- 
communications plant and equipment); physics (electricity, 
heat, light and sound). 

The subjects of the Telecommunications course are as 
follows: 

First Year: Mathematics for Telecommunications, I; 
Telecommunications (Principles), 1; Elementary Telecommu- 
nications Practice. 

Second Year: Mathematics for Telecommunications, II; 
Telecommunications (Principles), II; Telephone Exchange 
Systems, I or Telegraphy, 1 or Radio, I or Line Plant 
I^ctice, I. 

Third Year: Blathematics for Telecommunications, III; 
Telecommunications (l*rinciples). III; Telephone Exchange 
Systems, II or Telegraphy, II or Radio, II or Line Plant 
Practice, II. 

Fourth Year: Mathematics for Telecommunications, IV; 
Telecommunicatioiis (Principles), IV; Telephone Exchange 
Systems, HI or Radio, 111 or Line Transmission, 1. 

Fifth Year: Mathei&atics for Telecommunications, V; 
Telecommunications (Princi}^), V; Line Transmission, I (if 
not previously taken) or Une Trimsmission, II or Radio, iV. 

Providing the college course has been approved, the 
Institute conducts examinations in the foregoing subjects. 

An Intermediate certificate is awarded to a student who 
completes the first two yean of the course and passes college 
examinations in an appropriate selection of subjects. 

A Final certificate is awarded after a further two yean to 
successful candidates who pass oidlege exaininatiQiiS Id Msth^ 
matics, llUjhl the Institute’s examination in XjipeiNnniuni’ 
cations (IMMMes), 111 and IV and fai TekplilV^lbMha^ 
Systems. Uand III or Tekannhv. II and line IMWniiiioD, 
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I or U&e Plant Practioe, n and Une THmnqifiKm, I or Badio, 
n and m. 

The Foil Technological Certificate may be awarded to a 
student who completes the fifth year of tne course and passes 
the Institute’s examinations in IMeCommunicatlaBs (Piin* 
ciples), V and Line Transmission, II or Radio, IV or Line 
Transmissitm, I and has attained the age of 21 years. 

Arrangements can be noade for extCTnal canmdates at all 
three levels of certificates. 

Allied with this groap of wotic is the British Institution of 
Radio Engineers, a body founded in which takes a 
broader field as its province than that dmoted by ‘Radio’ 
alone. It is, in fact, the whole field of electronic engineering. 
The Institution’s examination requirements are set out below 
and for admission a candidate must pass in Parts I to IV; 
Part I. Physics; Part II. Principles of Radio Engineering; 
Part Ilia. Matliematics; Part Illb. Advanced Radio Engin- 
eering: Part IV. Radio Transmission, or Radio Reception, 
or Television, or Electronic Measurements, or Audio Fre- 
quency Engineering, or Valve Technology and Manufacture. 

Among exemptions from the Institution's examinations 
City and (Guilds Mathematics for Telecommunications, III 
exempts from Part Ilia, Final Certificate from Parts II 
and in (a and b), and Full Technological Certificate or 
Final Certificate with first class pass in Radio, III and 
Telecommunications (IVineipIcs), IV from Parts II, III (a 
and b) and IV. 

Electrical IiutaUatiotu Work 

The syllabuses and courses of instruction have been drawn 
up by the City and (iuilds of Londoalnstitute in consultation 
with the Electrical Contractors’ Association, and the subject 
is dealt with at two levels. 

Course B leads to (o) An Electrician’s Intermediate Certifi- 
cate; (b) An Electrician’s Certificate. 

The course is suitable for apprentices engaged in electrical 
installatiop woik and normally requires thiee evenings or one 
day per week for three yean. The bitermediate Certificate is 
awaked on the results of written and practical examinatioos 
and the Electrician’s Cotiflcaie, after the age of 22, on opidi- 
cation to the City and Guilds ot London Institute^ together 
with a submisrion of practical training and wmk. 

Course IMasilB to (a) An Bleetridon’s Extra Interim Certi- 
ficate; {b) Wk BSeetitetan’s Extra Certifieate, and is suRlMe 
for those who desiie to quality for higher poritioiii stioh os 
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that of foreman or supervisor. It will normally require two 
years’ attendance of three evenings per week. Again* the 
plan is that the Extra Interim Certificate is awarded on 
examination and me Extra Certificate when satisfactory 
practical work has been p er f ormed. 

The Full Technological Certificate is awarded to a candidate 
who has obtained both the Electrician’s and the Electrician’s 
Extra Certificate, has attained the age of 21 at the time of 
application and has had appropriate experience in the 
application of his technology. 

AtOomobiU EnginUhring Practice 

This is a group of three courses drawn up by the City and 
Guilds in conjunction with the National Joint Industrial 
Council for the Motor Vehicle Retail and Repairing Trade, 
and Institute of the Motor Industry, and is designed for 
those engaged in the distribution and maintenance side of the 
industry. 

The three courses are: (a) Motor Vehicle Mechanics* work; 
{b) Motor Vehicle Technicians’ work; (c) Motor Vehicle 
Electricians* work. 

Course (a) requires attendance over a period of three years 
while course (6) is to be regarded as an extension of course (o) 
and will normaOy require a further two years’ work. Course 
(c) is intended to run parallel with course (a) and certain parts 
of the curriculum are common. 

First- and second-class certificates are awarded and a Full 
Technological Certificate may be awarded to a candidaie who 
has passed in any two courses, provided certain other condi- 
tions, including practical experience, are fulfilled. 

Success in course (a) isi^^tignised by the Ministry of Edtm- 
tion and the National Joint Industrial Council as satisfying 
the requirements in respect of tlie theoretical knowledge for 
the award of the National Craftsman’s Certificate for a Motor 
Vehicle Service Mechanic. 

The Institute of the Motor Industry was establisb^ in IMO 
and has grades of membership some of which remire educa- 
tional standards. The examinatfaMi for Associate llembership 
consists of Sections A, B and C. Seetkm A, Part 1, is essenti- 
ally general education and Part II an introduetioii to Motor 
V^icle technology. Section B may be taken in eittier 
Mechanical, Electrical or Commercial groups and may be 
exempted byjbCity and Guilds Cerlifioate m iBpilcsr Vmioie 
Tedhnirian<>^Bction C, for which these ate no MempIkNiSi 
cemsists of: 1. Motor Trade Piraetiee and MaMgollwntf t* 
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Workshop O^nisation and Administration, or 8« Sales and 
Office Oi^fanisations and Administration* 

Among other Citv and Guilds oourses^jshich are of interest 
to engineering stuomts, are: 

Boiler ftaken* Work; Mechanical IttBprisMing Design; Railway Car- 
riage and Wagon Conatmctioa; Aeronautical Engineering Priustioe; 
Refrigeratioo; Welding; Fabrication of Steelwork; Heating and Ven- 
tilating Engineering Pfaetice; Electrical Engineering Practte. 

Syllabuses and conditions of award may be obtained from 
the Director, Department of Technology, City and Guilds of 
London Institute, 81 Brechin Place, South Kensington, S.W.7* 

Insignia Award. The Insignia Awai# of the City and 
Guilds of London Institute provides a high ranking qualifica- 
tion for those who have acquired their technic^ training 
through a City and Guilds course and whose knowledge stems 
from the mastery of a craft. It is the kind of awa^ to he 
sought bv those who would progress, for example, from the 
foreman level to shop and works management. 

Conchision 

Industrial development is proceeding apace under the 
stimulus of international com|)etition and from its own 
momentum. Developments such as atomic fission and the 
tronic brain’, with increased ^automation* reaching com- 
pletion in the automatic factory [14], call for considerable 
numbers of people well trained in the \i idc range of engineering 
techniques and a knowledge of the directions in which research 
and development are moving. It must not he forgotten that, 
although certain developments may tend to displace labour 
and thereby raise major social problems, such developments 
can only take place and be sustained if a corps of suitably 
trained people of tlie very highest oaHbre is available [9]. 

The contribution of the technical colleges by way of trained 
])ersons is bound to become even greater than at present. In 
terns of London University degrees technical college students 
gained 1,191 external degrees in engineering ft*om 1951 to 
1958. In addition 5,104 Higher National Certificates and 
212 Higher National Diplomas were awarded in the various 
branches of engineering in 1958. Many of the holders uhi* 
matcly acquire professional status through corporate member* 
ship of one of tlie profesrional engineering institutions. 

llie present oontribution to qualifications oi this order 
suffers from two defects. First, the number of Higher 
National Dlploinaa* as compared with Higher Matioiial Oerti- 
fleates, is to too small, ai^ the second is in the selallfdy 
•mall amount of meeieh at present oairied out tn t i N toto ni 
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colleges, which is quite indispensable in any study at the 
level where boundaries of knowledge are being reached. 

The first of these defects is being .overcome by the increased 
support of sandwich courses [10]. Properly organised as to 
content and entry conditions, with the support of industry 
which should be axiomatic on the closer co-operation which is 
devdoping, these courses will provide a very valuable altema^ 
tive and complement to degree courses and become the 
peculiar contribution of technical colleges. 

The development of research, both as a means of training 
students and keeping staff ahead of changes, as well as for 
its own inherent importance, will be help^ forward by the 
higher grants now available under the terms of the Ministry 
of Education Circtdar 255 and the opportunities which govern- 
ing bodies now have for appointing research assistants [11]. 
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BUILDING 

By D. A. G. REID, B.Sc.(ENa.), A.M.I.C.E., A.M.I.S|rBDCTJE. 
Inirodutiion 

After engineering, the building industry and its associated 
occupations contribute the largest number of students to 
technical colleges, this number being sufficiently large to permit 
the organisation of building courses in separate departments 
in most of the major technical colleges in the British Isles. In 
the largest centres of population, building studies are partly 
centred in monnteehnics. The outstanding characteristics of 
the provision of courses are: (a) an extensive range of firmly 
developed craft courses; (6) a well established National Certi* 
iicate sehetne including special provision for structural engin- 
eering in certain centres. The standards of mathematics and 
science in National Certificate courses in building are generally 
lo\^ er than in the corresponding engineering courses, and there 
are other respects in which the building courses show the 
influence of the crafts on their development. 

Full-time courses in building are Im well-developed than 
in engineering, though in this connection it must be remem- 
bered that experience in the operation of full-time engineering 
courses extends over a century, while the corresponding ex- 
perience in building has lieen gathered almost entirely since 
1920. h'urthermorc, whereas in engineering the technical 
colleges have had the benefit of experience gained in the 
development of university courses, in building tiiey have had 
all the pioneer work to do. But, however g^ the reasons 
for It may be, the fact remains that full-time courses in 
building are at a relatively carl^ stage in their development. 

The present position of building education, outUneci above, 
reflects very accurately certain characteristics of the building 
industry and building practice. Building practice has retaiaci t 
a very strong craft basis right up to the present time and 
although certain effects of mechanisation are now making 
themselves felt, the dianges due to this cause have been 
delayed in comparison with other major industries. Secimdly 
there has during the last 100 years been the unfiwtunate 
divorce of the chief designersi the archi t ects, ftoin. the 
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producers, the building contracttns, and more recently both 
architects and contractors have given up part of their admin- 
istrative responsibilities to the quantity surveyors. Building 
contractors have therefore employed relative^ small admin- 
istrative staffs and practically no designers, which are the 
occupations most likely to encourage development of ftiU- 
time courses and the sources from which students for a 
National Certificate course would normally be expected to be 
drawn. 

Large numbers of craft apprentices and craftsmen have been 
forthcoming as students, the more ambitious of tliem anxious 
to seize the opportunity afforded by National Certificate 
courses to further their dances of promotion to supervisory 
positions, and the strong craft influence on the development 
of National Certificate courses is. in these circumstances, 
iMi difficult to understand. Sinee 1945 considerable changes 
have taken place in the larger centres and although these have 
already started to affect building courses, it will & some years 
yet before the pattern is significantly clmnged. 

Building Craji Cour$et 

There has been a continuous and steady development of 
building craft studies in evening courses over a period of nearly 
100 years. The early enthusiasts were probably concerned 
more to study building construction and geometry than the 
practice of their craft, but for the last 50 years workshop 
instruction has formed an important part of craft courses; 
in fact the general experience has been that no craft course 
could be mn successfully until facilities for practical instruc- 
tion in that craft could be provided, ('arfientry and joinery 
and plumbing were the first courses to liceomc firmly estab- 
lished and, taking the country as a whole, the other courses 
are of recent introduction. The establishment of junior tech- 
nical schools for building in the I.ond(Ni area during the early 
years of this century pruliably influenced the relatively early 
development there of craft courses in brickwork, masonry, 
painting and plastering. Elsewhere comparatively little pro- 
vision was m^e prior to 1080 and no general developmrot 
took place before 1989. Instruction in woodcutting 
machinists’ work dates from about 1980 and, by 1988, 
workshops had been equipped at the principal oentiet. 

The structure of building craft courses has dumged little 
sinoe grouqped Q|||paes became usual during the 1990 b. The 
courses are fincrally of four yean* doratkm for etudents 
entering during their 17th year, and the fOUowing riMVWi • 
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typical layout of an erening building etaft ooune (thiee 
evenings per week). 


FiniYear 


CiaftThMiy I 
Wotkahop naetloe I 
Geometiy «id C>leulatk>na I 


Seetnd Year 


Cnlt Theory U 

Woilcibop PraeUoe II 

Gmft Seienoe I end Celeuletkme II 


TkM Year Cnft Theory III 

Workebop I^WUoe III 
Geometry ud Croft Sdcnee II 


Fourlk Year Croft Tlieory IV 

Workshop PioctJoe IV 
Bididing Construction I 


The main development of craft science has taken place since 
1045 and a good deal of attention has been given to devising 
a suitable treatment with adequate experimental work. The 
iK'tter students usually take the City and Guilds of London 
Institute’s Intermediate Examination in the appropriate craft 
at the end of the second year of the course and the Final 
Examination about two years later. 

During the 1989-45 war a variety of circumstances favoured 
increa-scrl attendances at |>art-tirac day classes, and the col- 
leges were not slow to take advantage of this development. 
In a number of towns new colleges had recently been com- 
pleted or were approaching completion in 1989 and, in all 
these colleges, building workshops had been provided. Courses 
in brickwork expanded rapidly until the provision was com- 
parable to that in carpentry and plumbing while provision for 
instruction in the other crafts was increased on a more modest 
scale. This advance was consolidated by the introduction and 
general adoption in 1945 of a National Scheme of Apprentice- 
ship for the Building Industry with a written indenture pro- 
viding, amongst other things, for the apprentice to attend 
approved tecbiical courses on one day per week up to the age 
of 18 and on two evening week throiu^ut his appren- 
ticeship. During the per^ immediately foUowtng the end af 
the war the industry rapidly built iq> its manpower to the 
pre-war level and large numbers of apprentices were inden- 
tured [4]. In some puts of the country, building emj^yets 
who would not adopt all the conditioos of the apprenooeship 
scheme were still jnepared to rdease young employees for 
part-time day classw so that, altogether, the wdldiiig dqpait* 
ments of the teohnioal colleges grew apace. 

The influx to buildiag orsft oqursas at students whose 
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attmdance was tffbinpulsory under their apprenticeship agree* 
ment was not wiOiout its drawbacks to technical teachers. 
These part*time day students generaUy took courses similar 
to those already provided for comparable O^lvlbing students, 
OMhough as shown below the additional time lavailable per* 
mitted some broadening of the course and a more thorough 
treatment of the associated subjects: 

Buildino Csatt CovasB 

Allocation of time in Pait-Ume Day and Evening Coune 
One day and two evenings (10 hours) per week* 


Subjects 

Weekly Time (houn) 
1st 2nd 8rd 4tl 
Year Year Year Yea 

Craft Theory 

2 

2 

2 

8 

Workshop Practice . 

S 

8 

8 

8 

Calculations .... 

1 

I 

1 

1 

Oieofnetry .... 

H 

U 

H 

- 

Craft Science 

i| 

n 

U 

- 

English and General Studies 

1 

1 

1 

1 

Building Construction 

- 

- 

- 

2 


In evening courses, however, a process of nntumi selection, 
whereby the less able and less willing students dropiHsl out of 
the course during its early .stages, resulted in the later years 
gf the course being adapted to suit keen and able students. 
Part-time day students included some who laeked either of 
these qualities and so were uiuiblc to make satisfactory pro- 
gress in the course. 

The City and Guilds Full Teehnologieal Certificate has, for 
many years, lieen as'ailablc fur students who, liesides (w-ssing 
the Institute's Final Examination, pnaluecd evidence of 
having sati.sfaetonly eompletc*!! a suitably broad course of 
study. Tlie cruft eourvs outlined above liase lieen accept- 
able to the ln.stitute fur this pur|x>se so fur as building subjects 
are concerned. The acceptance in 1945 of the Full Tecluio- 
logical Certificate, in certain circumstances, as entitling a 
teacher to be recognised as qualified for the purpose of Usich* 
ing the relevant craft subjects in seconda^ schooh, consider* 
ably enhanced its prestige as a qualification to be sought by 
craftsmen. Many feel, however, that there is too little differ- 
ence in standard between the Final and the Full Teehnologieal 
Certificates in building subjects, and consideration is bcin| 
given to raising the steward of t^ additional studies requiiM 
to quaUfy for ttw Full Technokgieal Certificate so that the 
hd^ may jitf% claim the recognition of his qualification^ 
indicating competence as a teacher or superidsor. At the 

*Ow dsy iSm oM cvwSh h fitatr to te th* isMsm (|k 
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same time the student not seeking a Fdll Iftchnological Cer* 
tificate might have the essential matfaematics, science and 
other general closely associated with his craft theory. 
In this way, i^no}^ to some flexibility in adapting the 
course to the capabilities and ambitions of ^ students, and 
so to overcome some of the difficulties referred to in the 
previous paragraph. 

In the advanced stages of craft courses, considerable 
developments have taken place during recent years. The 
Final Examination of the City and Guilds of London Institute, 
taken, usually, after four or live years study (pp. 118, 150), was 
norm^y regarded as marking the end of a craft course. The 
introduction of new techniques and materials have, for many 
years, tended to overload tiie syllabuses and there is a tend* 
eney now to abstract specialised studies from the craft course 
its(‘lf and offer a special course, usually of one year’s duration, 
for students already holding a City and Guilds Final Certificate 
to pursue these sitccialiscd studies. Sanitary and Domestic 
Engineering related to Plumbers' Work was an early example 
f)f this type uf cours<- an<l it has been followed by other plumb- 
ing erurses and by courses in carpentry and joinery. Other 
craft courses will tend to follow this pattern. 

The development of plumbing courses shows certain indi- 
vidual ehnrncteristies due to particular features of the trade.' 
Plumbing work has remained largely in the hands of specialist 
firms even in tho.se arras of the country where gener^ build- 
ing contractors have centred several trades in their own 
organisations. The admini.strntive and su{K*rvisory staffs of 
these spirinlist finiis have normally be^ recruited from men 
who have come through a craft apprenticeship. The building 
student seeking further ti'chnieul studies after |>assing the 
City and (iuilds Final Examination in a craft, luis usually been 
refcmxl to the National Certificate Couran in Building but, 
owing to the tendency of plumbing to remain a little apart 
from the main stream of the building industry, the young 
plumber has preferred more advanced specialised studies ana 
it was this demand which led to the early establishment of the 
City and Guilds Post-Final Examination referred to above. 
More recently the Institute of Phimbm has edfned an 
examination for a Technical and Administrative Diploma and, 
in some centres, three-year courses following the City and 
Guilds Final Examiiustion in Plumbers’ Work are provided 
for students wishing to take this examination. 

Craft courses in painters* worii raise eertain special dUAeul- 
ties of organisation that a|^y to A.ioiiwwhat less extant to 
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plastering. QuesticMM ci design and taste influence the sdee* 
tbn of ezeieises fw the practical dass more stron^y in these 
trades than in any othos. These ai<e the building cndts most 
dosely associated with interior decoration uhd there are a 
limitra number of their practitioners, artist-ciaftsmen, who 
are escpected to be capable of displaying considerable artistic 
sense in canyiiw out the schemes of decoration designed by 
the architect, ui the main, the courses in these crafts were 
developed, before 1989, in colleges and schools of art and the 
courses were shaped to meet the requirements of the artist* 
oaftsman. The number of students in the country altogether 
was small, and included very few rank-and-file apprentices. 
The influx of building apprentices to part-time day classes 
after 1945 led to the setti^ up of painting classes at several 
technical colleges and plastering courses at a few, and it has 
not Always been easy to secure the necessary combination of 
artistic taste and sound craft instruction in the practical 
classes. 

The City and Guilds Advisory Committee for Painters' and 
Decorators’ Work has, until recently, held firmly to its policy 
of requiring candidates for the examinations, particularly the 
Final Examination, to display the artistic sense of the high 
dass decorator. As a result, relatively few apprentice 
pfinters have progressed far in the courses and strong repre- 
sentations have been made, by building contractors, for the 
arrangements to be review^. Extensive revision may soon 
take place, with new schemes to take account of the import- 
ance of plain painting as a iMunc skill needed by all painters. 
The special skills of Jbe decorator could occupy the later 
stages of the course though it is recognised that the fbture 
supervisor can, with advantage, concern himself more with 
plant and equipment. The basic studies may therefore be 
supplemented, at.^the higher levds, by alternative courses 
appropriate to the student's capabilities and interests. 

Painting and decorating courses since 1945 have genen^y 
consisted, in each year, of the three subjects theory, practical 
and drawing, the appropriate geometry being uichidM in the 
drawing while the theory class provided for the cal cul ations 
and ecioioe. Plastcriiig c our se s have generally followed the 
usual pattern, and in 1954, City and Guilds ecMBe for pies' 
terns’ work wes amended to make formal p roviriott nr a 
freehand and modelling dase. ‘Ilieft nineine naiwi ivitrovcwy 
as to whettegihcie amnua ihoiU be orgmieed be tedhnlml^ 
art oolkfm; mlMl, eloee ooDabemrfioa IB neeeinejr K iwnp*** 
towerde a mtitfiwt^ p oyt k io ii to be mnd e . 
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City and Guilds sehemet on similar lines have rsoenify been 
introduced tor slating and tiling and for mastic asphalt work. 
iUiapprentioeshipagreement having been establish^ providing 
for attendance of the approntiem at part'time day desses, 
approach was made to the City and Guilds of London 
Institute to exjdore the possibility of establishing a scheme of 
examinations and awards, and in each ease a two^y^ 
s^eme has been set up terminating with an examination 
described as at 'Intermediate’ standard. Attendance of 
these particular apprentices at day classes ends at the age of 
18 and very tew attend evening classes beyond that sb^^. 
The recognition of the City and Guilds Intermediate Certificate 
may stimulate apprentices to continue studies, and so lead to 
the establishment of a Final Examination. 

NeUiotud Certi/UaU C^tet 

A scheme for the award of National Certificates in Building 
was introduced in 1929 under the control of a Joint Committee 
ponsisting of representatives of the Institute of Builders and 
the Board of l^ueation. Grouped courses in building sub- 
jects had been developed during the previous decide and, 
while it was generally agreed that the subject Building Con- 
struction should ap|>ear in each year of the course, there were 
difTcrenees of opinion as to the time that should be pven 16 
mathematics, geometry and science and as to the advisabihty 
of introducing quantity surveying or any other speciali^ 
subject at the third year stage. The study of practical 
geometry had maintained, in bmUing courses, the place that 
it had owupied in all the technical stplies of earlier periods, 
this circumstance arising from the problems of lar^-scale 
setting out which responsible eraftsmen suid supervisors were 
required to do. The demand for at lca.st two classes in 
get»metr)’ was therefore well-supported and purely educa- 
tional grounds could be amply justified provided a narrow and 
stereotyped approach was avoided. The need for at least two 
classes in mathematics was also generally conceded and the 
claims of science were actively supported by J. L. Manson at 
the Board of Education and R. E. Stiadling (afterwards Sir 
Reginald Stradling) who, in 1924, went from the Headshipkf 
the Buildiim and Civil Engineering Department at Bradford 

Technical Colkge to beooine Director of the Building Reeeanh 

Station. 

llie grouped eounea in building subjeotik whkdi cane into 
being loon after ISBh ^e«e built up ef dnaica laigefy Wr 

p^ of craftiioen and craft app w ft i fc e « .en«ltheeeatadl^ 
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did not readily accept the idea that basic studies of mathema- 
tics and science were important nor, in any case, were 
ambitious standards possible. Manson had, for many years, 
interested himself in the development of an approach to 
&e teaching of science that would appeal to a student from 
the building indus^, and it was he who supplied most of the 
ideas for the building science syllabuses whu^ formed part of 
the building courses. The idea of a building science class was 
by no means universally accepted; many colleges preferred to 
offer classes in carpentry and joinery or builders* quantities 
and then, when the needs of mathematics and geometry had 
been met, there was no room for a science class. Nevertheless, 
Manson*s ideas made steady progress and, by 1930, many 
colleges included the subject in two years of the course and 
some in three, the increase in time for science being generally 
obtaiiied by reducing the time given to geometry or to 
special subjects in the third year. The position n^mains 
substantially unchanged to-day and the three-year course 
for an Ordinary National Certificate in Building frecjuently 
follows the pattern outlined: 


Nldixary National CaaTiFiCATm CoraitR in BriuuNO 
(Bask ioroHL) 

Ftrti Yrar Building Construction I 
Building SctciMT 1 
Slatheraatics and Oometr> 1 

Seamd Year Building Construction II 
Building Science II 
SlaUiematicii and Oeoiiictr} 11 

Third Year Building Construe*! ion III 
Buitding Sc*ierM*e III 
MathrmsUoi III 

There remain considerable difTrrcnces opinion regarding 
the desirability of specialisation in the third year, but in the 
larger centres, where ftudents are in sufflrient numbers to 
pemut the formatioa Of separate clasaw, then appropriate 
specialisation is poasible. For example, a cUum in quuntity 
■arveyiftt might be provided for a claaa of junto aurvqrto 
from miming contractors’ offloes, or a claas in aUUliliral 
eering for a claas of apprentto draughtaroen fron the ofnoes 
of constructional engtneers. In the imallct ipnlres, where 
etudenta of tii|g|typea vuky ahare the daaa wftH tomy othai^ 
the baaic ocNmIle generawr preferable. 

When the Natkmal Selieme in BuiMiiif «« 
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introduced in 1929, coUera normally submitted their existing 
grouped course in builmng (or something very like it) for 
reco^ition, and it was not lo^ before serious differences of 
view developed between the Joint Committee and the colleges. 
Ibe Institute of Builders* representatives on the Committee 
early made it clear that they did not approve of courses 
designed to accommodate mainly craftsmen or craft appren* 
tiers. The limitations on standard imposed by such groups<|;pf 
students were, it was felt, inappropriate in a Natioi^ Certi- 
ficate course. On the other hand, as both the Board of 
Education representatives and the colleges knew, to exclude 
such students or to set other standards would he to wreck the 
scheme and from this dilemma resulted very much flriction, 
but ill spite of this, the scheme gradually established itself 
and standards steadily improved. 

In 1947, The Institute of Builders withdrew from the 
selK'nie and in the following year, a new Joint Committee was 
set up. The constitution of the new Committee set a pre- 
cedent in that, in |ilaee of a single professional institution, 
pnivision was made for the representation of the several 
iateri'sts assuciatnl with building etlucaiiun. The Committee 
includes representatives of the architects, chartered surveyors, 
oi\il and structural engineers and of the National Joint 
('ouneil for tlie Building Industry. The nuiniM'r of certificates 
iiv\nrd(*<i t<M>k a sliarfi step upwanis after 1945 and remains 
substantiallv alxive 1989 numliers as may lie seen from 
Diagram 27 overleaf. In the larger centres. National Certifi- 
cate course students are now drawn mainly from building 
contracturs’ administrative staff, whose standard of gener^ 
education on entr>’ to the course has permitted standards to 
Im‘ raised. Elsewhere the composition of the classes seems to 
have cliaiigt'd little since pre-1989 days, the distribution of 
oecupations among candidates in 1050 being as shownii in 
Table 80. 

TABLE N 

Occu|sTtom or CANDUMitm roa 
Naviomai. vaanncATBS m BbiUMNo, 1990 


Occupatluii 

Nik of CondkUteo 


Oidinaiy 

Uifiier 

Craltsmen and Craft Appientiesa 

Quantity Surveyon and ConUaetan* stall 
Aichiteels aM Bnglncen' stidr 

^98 

994 

479 

900 

149 

97 

Others 

_s 

JSL 

VOMM 

1,748 

91« 
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DIAGRAM 37. INaiEASB OF AWARDS OF ORDINARY' AND 
HIGHER NATIONAL CERTIFICATES IN lllTUlINC 
Souttt: MimiAt^ tj FrfMiwNn 

i 

Higher National Certificate Courses in Building, throughout 
the period of their existence, have made extensive {itovision 
for the variety of interests of students of building depaitments 
in tMlmical colleges. For students employed by budding con* 
traewts, this provision has included subjects such as builders' 
quantities (or quantity surveying), estimating, accountancy, 
costing, M’orkiiig drawings, surveying as well as further study 
of building construction. Clas^ in theory of structures,- 
structural design and detaiUng and additional mathematics 
have lieen provided Uft draughtsmen sAom 4liie Ikfllce^of 
structural engineers and subjects such as surveyo||^ law 
for the student surveyor or a studio class in buikUil^ qpn* 
struction for tlic student of architecture. Thes9%st two are 
typical of the sehcines in colleges serving areas wheK ho 
specialised, courses in arclutectiiqi*%r wagsvgjaifmn essiJy 
available % tl|c part-time student. PstticulsKrof a Higher 
National CertiM|te Course in Building, planned to meet the 
needs of a varalr of students, are aivsn bdoWt 

H' 
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Hiomem Nationai. CMatncAn^^viHw uf Bmuftoio 
Fim Year Building CoiMtfiie^ IV 
BuUderm QiumUtles 1 
and ONBof tlie foBowing gubJecU 
BuildeiB* Accountancy I 
Surveying and Levelling 
Structunu Englneertag 1 
Second Year Building Construction V 

together wHh two of the following subJecU 
Builders* QuaMUes 11* 

BuUdeis* EsUmatas 

Builders* Accountancy (I* (with Costing) 

Structuiml Engineering II* 

The asoociatiofn of structural engineering witb building 
de)>artnnenta may be traced from the work of F. £• Drury, 
who was, successively, Head of the Building Dqggtmcnts at 
Salfonl and ManCliestcr and Principal of BrudSh School of 
Building. At eueh of these colleges he established strong 
eouiats in structural engineering which still flourish thei2 
TheVitercst of the Institution of Structural Engineers in these 
courseit, may also be traced to Drur>''s influence aiAcc his 
ad^iee on educational matters always earned considerable 
weight in the Institution of which he was President in 1945 - fl . 
The Institution, founded in 1908 , has 4,899 corporate members 
( 1,816 Members, 8,988 Associate Members), 184 Associates, 
1,719 Graduates arid 500 student members in 1955 . 

The ty|ie of structural engineering course which Drury 
establish^ was eminently suitable to form part of the train- 
ing of mt apprentice structural drauglitsman and to provide \ 
for the most able a means of qualifying for admission to the 
Institution of Structural Engineers. Ilie letention of some 
study of traditional building construction ensured that 
students from these courses had a broader knowledgesfloon- 
st ruction than is generally found in civil engineers. The 
course of which narticul^ are given below is ajWioely 
accepted modem development of Uic structural engineering 
ctnirscs which Drury established. 

- araugyvaAt. EmmuiuMO Coimsa 
lesdltig Uo the award of OriHaury and Higher 
Naiioiisl OsrtlAostca la Building 
Ftret l^ear . Building ConsinM'limi I 
^ Building Sdsnqe I 

Building and Gsometiy I 

Second Yeat^ II 

hMbnuflosn 

JMS mey b* taksa oaty B tiB Bad stsfi 
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TkM Yeuit Stnietm;^ TCngtofceriiigJ 
BuikliAg SdeSbro 
Mathematic#^IIl $ 

(Didinaiy National Certificate) 

FawHk year Tbeovy of S|nictum I 

Stra^ural Design and Detaib I 
Matlieinatics IV ^ 


Fifth Year Theoiy of Steoctuies II 

Structural Details II 

Surveying «d LafeHiiig 


i LweHiiig 
* (Higher 


National Certificate) 


SiatkiS^ear* Structural Des^and Details III 

Structural SpeoKsations, Quantities aM BjiHiinates 
Geology and Sofl Mechanics ^ 


Courses q( this type have been approved for the award of 
Ordinary and Higher National Certificates in Building since 
inception of the scheme and, for many years now, the 
Institution of Structural Engineers has granted cxenru^on 
from the Graduateship Examination to candidates holding 
a Higher National Certificate in Building when stitlctural 
eiKgineeling subjects have formed part of the course. In 1968, 
this concession was extended to cover the subject Theory pf 
Structures in the Associate Membership Examination ter 
similar Higher Natimal Certificates with endorsements show- 
ing succesifiil further study of structural subjects in A. 8 year. 
Sir Reginald Stradling, as Director of Building Research, 
encourag^ the Institution of Civil Engineers to interest itself 
* in building studies and, when the regulations for the Associate 
Membership Examination were revised in 1944, there was a 
separate Building wd Structural part of the Section B Examin- 
ation, At the same time the Higher National Certificate Scheme 
in Cii^ Engineering was launched, offering further links with 
buiiding departments of toehnieal colleges in that a Building 
Ordinafy National Certificate (subject to certain requireoEients 
in respect of mathematics) qualified a student for admission 
to the Higher National Certificate Course in Civil Engineoing. 
4kmie of the lar)^ coU^es having straetj^M engllieeriiig 
courses within their building schemes have uffiised the omur- 
tunity of providing a Civil Engineering Course, but the 
numlicr of students is not large (Diagram 26), ^ 

The professions of ||rchitecture find qufintity surveying, 
which haveidose links with the buihMng ui(|histry, have maoe 

^Vbe sixvn year of the ooune provides ajlnal year of Stady ffh 
oaMMatea^ thij^Mdate Membeisliip Rxaimatlofij|tli0 lotWmkM 
of StniotiHd JtaijHHIii* 
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compantively little pC t^e fmrioes of build&g depart- 
ments m technical (^Ue^.i< Acomint has to belbaken in the 
case of "architecture, of the pdl^ of the Royd Institute of 
British Architects for nearly 50 that»arcnitecti should 
receive their professional twning in fulLd^fine couisSs in 
schools of architecture (p. OSIjl^ In pursuing^this policy, the 
Institute has given little eneourageoeent fa^he young man 
employed in an architect’s oSce and preparing for his quali- 
fying examinations by part-lme study. Many such young 
men have studied constructioA and seipioe in Building 
National Certificate counips but no official teoognition of the 
awards themselves has bem fortlMMining. Surveyors, pfto to 
1045, uamAy prepared for their examinations by taking oor- 
rc&pondenOe bourses, and only in recent years have systematle 
courses of study been reaSbnably supported. Ae the tiadition 
of following organised courses develops, the Royal Instlhition 
of Charter^ Surveyors may realise the restrictive influenee><tf 
cxteenal cxantinations upon the development of courses and, 
profiting from the example of the engineering institutions, be 
prepared to accord some degree of recognition to sidtable 
courses. 


FvU'tinu Courtes 

The problem of devising a full-time course in building is 
htill some way from being satisfactorily solved. It is impor- 
tant that any full-time course should have an exacting 
academic standard appropriate to its purpose and to its 
standards of entry. 

Standards in courses of study derive lai^ly from complexi- 
ties in the applications of fundamental priaeiples Ito applied 
bcicnces these applications can be analysed and appreciation 
of the iirinciples systematically develofied. This process can 
lie adjusted to suit tf considerable range of mental abUilies, 
and courses at the higher levels are therefore suitable for the 
training and testing of the more able students. Empirical 
tcclinologieii do not lend themselves easily to use in this way 
liccause the ap^ication of fiindamental principles in then 
praotict* cannot w aiudysed. The difficulty of studies based 
oil such technologies tends to beexane increasingly an exercise 
of memory and deereaMilgly an exsnise in analysis or in 
inductive thinking. j 

Building is still, sssenthlly, an empmeal t ech Mipgy exowl 
fur certain aspects of large soale eonstruction to iraka thoWp 
of siinctural analysis may be af^fdied. Building nnti^ nai 
oven developid ompirknUy over many osttbitiiilwM tin 
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applications of general principles involved are so complex as 
to defy analysis. During tl\p last 80 years building research 
has pu^ed systemaUcally on a wide fhmt and many 
sections'of build^ practidfc are now fiJ^ly well understood. 
But building practice in general is still not clearly understood, 
and post*1945 experience has wown the difficulty of devising 
new building me^ods without extensive laige-s^e toals. 
St^|dling believed that, as the analysis of building practice 

S rooeeded, a science of building would be distilled and would 
>rm the single academic discipline necessary for a building 
course at a academic level. While it seems probable 
that he was basically righfc no compact central subject ran 
serve a hpilding course as applied mechanics (with tite rloscly* 
related hydraulics) serves a civil engineering course. The 
basic science ot building extend# over large parts of physics 
and chemistry and, within the time available, it is not pos- 
sible to ctury all these studies t^ a level eomparable to that of 
the applied nicchanios in a ci\il engineering course. One 
solution to Uic problem may be in the direction of judicious 
selection of applied science studies nithin the range of build- 
ing technology but there is, as yet, no general agreement in 
r^ard to the selection. 

Apart from considerations such as these, it is not altogether 
certain that the difficulties of a building course should be 
entirely of a scientific character. The aoadcmie difficulties 
of engineering courses are mainly mathematical, and this 
applies not only to university counn but equally to Higher 
National Diploma and Certificfte oourses. Whether or not 
this is a desirable feature of eQgineering studies (p. 420), 
there is no reason to adopt it for building. At present, and 
for many years yet, the main ftoiction of full-time courses in 
building aill be to form part of the training of young men 
who will, ultimately, oceupy the senior administrative and 
executive posts in contrai^g firms. As such they will 
require organising and administrative abilities and it would 
be an advantage if their courses of study could specially 
indicate and develop such abilities. The use of mansgement 
principles as a basis tor a course of full-time study for studento 
between 18 and 25 years of age is not widely approved in tto 
country’, but the devdapnent of firll-tiine courses in buUding 
might well derive ctMliiiesable benefit from expesiments in 
this field. 

In the mam, the present building ftiU-tfane oourses in tedi' 
nical colleges o«§| good deal to experience bi opcratiiif p*^ 
time cooMna. MBmiv oonstniction is a cenlaal mbilMfe and 
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its tKAtment differs little as between the two typei of course. 
Essentially an empirical body of knowledge, it is difficult to 
treat it other than descriptivdy and difficult to make it other 
than a test of memffiy. The steUUuris of mathemat igs and 
basic science vary little between part-time and f^i-time 
courses, though the additional time available in full-time 
courses is oftm utilised to provide a more extensive study of 
building materials. This study is, again, usually descriptive 
and offers little essential variety to the course. Hie studies 
of quantity surveying, estimating and costing, although 
approached in much the same way in both types of course, 
can contribute a very valuable element of difficulty in the 
later stagn and further variety comes from the structural 
engineering subjects. Certainly, whatever its deficiencies, a 
building course need never suffer ffom being narrow. 

In part-time courses, limitation of time has led to rdianoe 
upon lecturing as a method of teaching and a corresponding 
tendency fur students' abilities to be assessed largely on thdr 
IM-rruminncc in examinations set on the lectures. Full-time 
(■nurses also suffer from these defects, and arc particularly 
liable to do so when their development owes a gcxid deal to 
cx(M*nrnre of part-time courses as is the case in building. 
Furthermore, where tests of memory play an important part 
III the examinations the undesirable effects are accentuated 
and full-time courses in building have much to gain from a 
new approach in which formal lecturing would be reduced to 
u liarc minimum. 

Full-time courses of the t 3 qic described above are provided 
in the largest departments of building in Great Britain and 
generally lead to the award of a Higher National Diploma. 

.\t .Manchester, tlie curriculum is similar to that of many 
Higher National Diploma courses but the standard of stnie- 
tiiral theory is partictilarly high. This course is accepted by 
the Faculty of Tcchnol^ of Manchester l^nlvenity and 
leniK to the award B.Sr.'^ch. The other univenrity ooutms 
in Iniilding are, in fact, civil engineering courses with some 
building Studies included m the later yemn of the course. 
The number of students who hnve completed these courses 
hill l>een quite smaU. The treatment of building sulyectB in 
thnic civil engineering courses his not influenoed the develop> 
inent of their treatment dsewheve l||h|Hgh it is probably true 
timt the associated pure sdenoe stttMi^at Cardiff have been 
more ambitious tbw any othen undertaken br buiWIllg 
students. 

In 1051, UC.C. BrixtenSobool of Building MliAed anew 
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Higher National Diploma course as a sandvrich course (six 
months college and industry, p.a.) (p. 86). Four winter 
sessions (October to March inclusive) comprise the course in 
place of ^e usual three full years. The sandvrich-type course 
has undoubted advantages for application to an industry, 
such as building, with a strong seasonal trend and if advantage 
can be taken of these circumstances, the experiment should 
have far-reaching effects. 

The award of National Diplomas to students satisfactorily 
completing full-time courses was introduced in 1981 and until 
1951, Ordinary and Higher National Diplomas in building (as 
in engineering) were gained in the same course, the Ordinary 
National Diploma being awarded at the end of the second 
year and the Higher National Diploma coming at the end of 
the third year of the course. When the courses were separ- 
ated, the Ordinary National Diploma course continued to 
occupy- two years and it was intended that the Higher 
National Diploma course should be redesigned as a tlirce-year 
course for a more able type of student, in particular the 
entrant from the sixth form of a secondary school with two 
G.C.E. subjects at A level. Provision was made, however, 
for holders of Ordinary National Diplomas to be excused the 
first year of a Higher National Diploma course. There seems 
to be a danger that colleges will design the two courses as a 
continuous four-year course and, in relying largely upon the 
Ordinarj' to feed the Higher course, will defeat the object of 
the separation. Certainly, in very few colleges is there any 
considerable direct entry to Higher National Diploma courses 
either from sixth forms or from among suitable part-time 
students at Ordinary National Certificate level. Attraction 
of such entrants is >itally important if the courses them- 
selves arc to develop satisfactorily and, also, if they arc to 
serve the industry as it is intended they should. 

At present it is possible for Ordinary National Diploma 
schemes to provide for students to undertake a third year of 
full-time study for endorsements on an Ordinary National 
Diploma. Since the endorsements do not count towards 
either Higher National Diplomas or Certificates, the purpose 
of the arrangement is obscure and its continuance seems 
doubtful. 

Faremanship and Management Courses 

Building has shared in the general awakening of interest of 
industry in traiq^g for nuoiagement although many circum* 
stances have oAraibuted to a tendency for management 



BUILDING 297 

studies related to building to devdop apart from the main 
stream. The absence of very large industrial organisations 
from the building contracting field and the strength of family 
interest in most building firms, even the largest, &ve not pro- 
vided the conditions required for widespread interest in train- 
ing for higher manaj^ment. Furthermore, the conditions 
under which a building contractor works, with short-term 
occupation of a num^r of wide-spread sites, accentuate 
unusual problems of management, and cause building students 
to find a certain unreality about management studies which 
have developed principally from work in connection with fac- 
tory industries. The result has been that the management 
courses set up during recent years have attracted very few 
students from the building industry and even more specialised 
studies set up in certain of the building monotechnics have, 
so far, attracted only limited support. At present it seems 
that the most promising line of development lies in the pro- 
vision of introductory management studies as endorsement 
subjects on a Higher National Certilicatc or Diploma and 
ex{>criment.s are proceeding along these lines. If full-time 
courses in building drew more widely u|>un administrative 
and organisational pmblcms for their inspiration, the in- 
fluence upon subsequent training for management would be 
profound. 

AVlintevcr hesitation tlie building indu.Htry may have liad in 
embracing current ideas of training top level managers, there 
has been widespread interest in training foremen. As with 
his colleagues in other industries, the builder's foreman has 
found his work greatly changed since 1989. The shortage of 
lalxiur and the introduction of new techniques have rendered 
obsolete the methods on which a prc-19S9 general foreman 
relied fur running bis job. The general foreman and other 
inemlK'rs of the building contractor’s site su|)crvisory staff 
have liccn in the past, and still are normally rccniited from 
the ranks of the craftsmen and the accent of their training 
has been wholly on practical exjiericncc, any considerable 
background of technical education being the exception rather 
than the rule. These men did not find it easy to adapt them- 
sel ves to a rapid change of conditions and, when it is remembered 
tliat a considerable number of the most capable and adaptable 
men left the building industry during the war and liave never 
returned, it will be understood that, in the post-war period, 
building contractors were faced with an acute shortage of 
competent foremen. 

Such circumstances stimulate an interest in training anff 
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Sir Reginald Stradling, as Chief Scientific Adviser to the Min* 
ister of Wewks in 1945, set up a Human Relations Panel to 
advise upcm problems which he had the forethought to realise 
would inevitably arise early in the ptost-war period. A small 
research unit associated with this Panel was able to collab- 
orate with the London AssociatioA of Builders’ Foremen and 
Clerks of Works and with certain technical colleges, in con- 
ducting some very valuable experiments in the provision of 
foremanship studies and when, in 1947, the National Federa- 
tion of Building Trades Employers set up an od hoe committee 
to study the whole question of foremanship training, there was 
useful experience on which to draw and the value of formal 
study as a part of the training had been established. In its 
rep(^ [1] in 1948, the ad hoc Committet* recommended a 
course of study which lias since been provided by many col- 
leges. The course was designed principally for the man, 
usually' between 85 and 50 years of age, w'ith considerable 
experience of carrying out supers’isoiy duties but with little 
or no background of formal technical study. Some 500 men 
have now' l^n through a course of this ty|ie (or an adaptation 
of it to suit local conditions) and the immediate need for pro- 
viding a course of study suitable for existing general foremen 
has b<^n largely met. The long-tcnn problem of avsociating 
foremanship studies with the technical education and normal 
training of the craftsman was the main subject of a report 
published in 1958 [2]. Experiments along the lines recom- 
mended in that report are likely to provide the main develop- 
ments of building foremanship ooutses for the next ten 
years. 

The requirements of a builder’s general foreman vary con- 
siderably as between those firms wwsfa may properly be des- 
cribed as general building contractors and those firm which 
specialise in one particulv timde^ e.g. bricklaying, joinery or 
plumbing. The general contraetoill, who are foum mainly in 
the southern half of England, besides undertaking the organi- 
sation of the wlioie contract, will also provide the majority of 
the labour, sub-letting work in only one or two trades, e^. 
plumbing, plastering. These are the firms that undertake the 
largest contracts and they employ, rc|ralarly, a conside r able 
number of general foremen capable of handling building pro- 
jects involving the expenditure of £500,000 and upwards, 
l^y of these large firm now undertake building wm out- 
side Britain and Irave need of general foremen to work over- 
seas and adapyabemselves to unusual working oonditions. 
It is firm suJrw these that are nudnly in t e r e st e d in the 
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tninmgofgenoul foremen and, smoe the headquarters of sueit 
firms are to be found mainly in the Ltmdon area, it is in tte 
London eoUem that general foreroanship stu<Ues hAve been 
mainly provided. Elsewhere it hu usually been found advis- 
able to provide a course mth a wider appeal, and this has 
been done by arranging a smes of lectures or discussions upon 
various aspects of the foreman’s work, each lecture being 
delivered by an experienced foreman or other suitable 
exponent of the subject. The Union of Lancashire and 
Cheshire Institutes offers examinations for a building fore- 
mansliip course, accepted by the Institute of Industrial 
.Administration fur the award of their Certificate of Foreman- 
ship Studies. The course is, in many respects, similar to that 
recommended hy the National Federation of Building Trades 
Kmplo\ rrs ad hoc Committee but, in common with all courses 
n-cogmsed for this award, it includes subji-ets that provide a 
broad background to the more specialised studies. Relatively 
few men have taken the eourse. 

.Although building forenuinstiip studies have, hitherto, 
dc^ eiu|Mtl to a large extent inde|»cndently of similar eourses 
f(»r other industries, they have already developed considerably 
V It bout any great tendenry to diverge from general practice. 
The site suficr^'isor)' staff on building contracts will probably 
I >« called u|Kin tti assume increasing responsibilities, and fore- 
iiKinvhip studies, keeping pace with this demand, will require 
higher levels of general and technical education as a back- 
ground. The specialised approach it is now desirable to 
^opt would then become less noticeable and building fore- 
mansliip studies would be integrated srith management studies 
us a whole. In the meantime, the tendency to integrate foie- 
manship studies wit]^ other sections of building education 
must regarded at a highly satisfortory feature of thdr 
development. 

StBGUL CotmSES 
Sanilary ln$pectmr$ Couran 

Courses associated with the training of sanitary inspeetoia 
have usually, although not always, been provided ui the build- 
ing deiNurtmcnta of technical edkges. In tlie coriy days of 
''ueh courses there was a steady reeruitment adult students 

ho had served an apprentieeanip to one of the building erafts 
(usually plumbing) and, having obtained a City and Guilds 
First Claiw Final Certificate in that craft, were eligible fbr a 
sanitary inspectors* course. The course itself coropraed short 
M'rirs of lectures on various aspects of the work or a omdlary 
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inspector, the instruction being amplified by pr«ctieai demon- 
strations and visits. In its fblly develop^ form the course 
occupied three evenings (6 hours) per week over two sessions. 
The lay-out of a typical course of this kind is given below. 

Sanitary Inspectors Codssc (About 1080) 

Based on 6 houfs per week evening study 


Suited 

Htmreehidi^ 

(iota/) 

Fird Year 

Building Construction and Sanitation 

86 

Heating, Ventilating and Lighting 

24 

Food 

84 

Water Supply 

20 

Frsts and Vermin 

14 

Statutes and Oiden 

18 

Statistics 

6 

Inspection and Administration 

24 

Second Year 

Drainage, Sewerage and Sewage DispoMil 

36 

Hefuse DLspcisMl 

12 

Prevention of Infcrtious Disease 

12 

Food 

M 

Inspection and Admintblration 

50 

OfIk« Routine 

6 


On completion of the course, students sat for the examina- 
tion of the Royal Sanitarj* Institute and the Sanitary Inspec- 
tors Examination Joint Hoard, success in whirh is the 
qualification normally required for a sanitary’ inspector. 
Students, after passing this examination, frequently returned 
for a one-year supplementary course in preparation for the 
Royal Sanitary Institute's examination for Inspectors of 
Meat and other Foods. 

During the 20 years prior to 1080 there was a steady 
dwindling of adult students from the crafts and a substantial 
increase of younger men from the offices of local authorities. 
These younger students had, in the main, reached a higher 
standard of general education than had previously been usual 
in the courses but they lacked the background of technical 
knowledge and practical experioice that had characterised the 
older entrants. In 1088 it was recommended that the younger 
entrants, lacking any considerable tcchniciU knowledge, should 
take at least the first two years of a National Certificate Course in 
Building before entering the sanitary inspectors’ course prqier 
though it was not until 1988 that this was made obligatory. 

In 1945 a nfriiffis shortage of sanitary inspectors beoune 
evident, due pAfy to the very small numbers trained during 
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the warfrean. In order to rectify this portion, special short 
full-time courses were establish^ and filled with carefully 
selected entrants supported by exchequer (p«nts. The eourse 
occupied, in all, 15 months madp up of three main sections: 
hill-time study in college, followed by experience with a Local 
Authority with concurrent part-time day study. These full- 
time courses were very successful and the men who went 
through them (740 in all) were regarded in the main as very 
suitable recruits to the inspectorate. In 1950 the Royal 
Technical College, Salford, established a full-time course of 
this type, but it is planned to change this to a three-year 
sandwich course in order to meet rising standards. 

The recruitment and training of sanitary inspectors was 
studied by a working party which reported in 1958 [8]. The 
working party supported the idea of a four-year pi^-time 
course of study but recommended that the whole course 
should be specially designed as part of a public health 
iiis|>cctor'8 training instead of the first two years iieing spent 
in a building ctnirse as presiously. It was envisaged that 
training arrangements would lie such that in most cases the 
students would attend ]>art-timc day courses and that it would 
lie possible, therefore, to organise special courses at regional 
rentres where the demand could lx.* ('oncentrated. Tlierc is no 
n-ason to expect any difTiculties in developing the courses in 
the colleges prtivided the other recommendations of the 
working {larty are implemented. 

('onrrrtf Pro ft ire Cour$e 

The production of concrete as part of civil engineering and 
liuildiiig contracts is normally the a-ork of gangs of semi- 
skilled workers (labourers) in charge of a foreman whose back- 
ground of experience is often similar to tliat of the men under 
him. In these circumstances it has been found difficult to 
ncliicve any firm control of the quality of the concrete; in 
fac't. until recent years, little attempt was made to institute 
control methods biwause of the training difficulties involved. 
Of recent years quality control of concrete has made some 
pitigress and the need to provide at least the gang foremen 
with some elementary technical knowledge has become 
urgent. As a first step toward tUa end. City and Guilds have 
itTciitly approved a one-year scheme for a course of one 
evening pa week for S4 weeks with a written and oral exam- 
ination. It is hoped to exleadtite scheme, step by step, until 
the eourse covers at least tfiree years and a reasonaUv 
thorough treatment of the basic aspects of the subject is 
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achieved. Having regard to the fact that the men for whom 
the course is primarily intended will have had no previous 
experience of technical study, the development of the courses 
will be difficult and slow. Ibe proj^ has a special import- 
ance since it represents the first step towards the prevision of 
ftirther education for the building and civil engineering 
labourers who, together, represent over half the total strength 
of the combined contracting industries. 

The Future of Building Education 

The current trend in the organisation of building studies is 
for craft courses to be separated from the large departments, 
where full-time courses and the majority of advanced part- 
time courses are provided, and either concentrated in separate 
colleges or accommodated in contributory colleges. This 
arran^ment, while it has many aspects which appeal to the 
larger polytechnics, has certain disadvantages among which 
is the fact that the full-time students are deprived of easy 
access to live workshops. In the present state of building 
technolog}’, it is of great value to be able to provide full-time 
students with the means of studying, at first hand, the 
nature of the practical problems inverfved in the work of 
the craftsman. Tliis study involves a great deal more than 
trj'ing to do wHat the crafUman does; it involves seeing what 
the craftsman himself does in various rircumstanccs. If a 
workshop is used regularly by craft apprentices, it becomes a 
live workshop for the purposes of such study and, as such, is 
a valuable ^junet to the studios and laboratories of the 
college. 

Furthermore, there is reason to suppose that the availability 
of craftsmen may prove valuable to building departments 
wishing to undertake the study of characteristic building (as 
distinct from structural engineering) research problems. In 
the application of the results of research to an empirical 
technology, a stage of large-scale experiment is frequently 
found to be necessary. This is a stage distinct from and 
additional to the prototype studies nornuUly associated with 
new developments. So far as building is concerned, a good 
deal of this larm-scak development could well be undertaken 
in technioal coUeges and, at the present stam of development 
of building technique, it would be greatly fadhtated by the avail- 
ability of craft aDprentices who could produce the n ec e ss ar y 
craftwovk to a mpm spedfleanon. Tbm are^ no doubt, ways 
in which the poqftecnnics win ovemnne thcae ilffiBeoltlss, 
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but it teems likdy that they will be at a disadvantage in 
respect of the building monotechnios in the development of 
the most advanced work* 

As regards craft courses and National Certificate courses m 
building«<4he general impression is one of healthy progress^ 
with a steady modification of existing course patterns to meet 
the requirements of industry and to bring an increasing pro* 
portion of employers into touch with the colleges. Clear 
advantages have derived from the appointment of ixsrsonnel 
managers and training officers by many Arms (p. 210) (not 
only the largest) during the period since 1945« and from the 
cfTorts made hy certain employers* organisations. 

The prospects of development of full-time and sandwich 
courses are less easily assrs^. The interest of a certain sec* 
lion of the industry in such courses has notably quickened 
during the past five years and there are signs that the develop* 
nient of the courses themselves is advancing. The basic 
difficulty is that no more than a minute proportion of the 
more able boys in sccondar)* schools are attracted to building 
ns a career and there are« at present, few signs that the indus* 
try is prepared to take action on the scale necessary to achieve 
substantial advances in the foreseeable future. Effective 
action would require considerable expenditure on publicity, 
s<'holarships and eoiitributions to the cost of providing the 
(bourses: liaving regard to the sixe of the industry and the 
drgn^ of industrial organisation already achieved for certain 
l>iir|Ki8es, financing such action should be practicable if a 
reasonable measure of agreement on policy couki be reached. 
If iH here that the guidance of an active professional institution 
IS iTKSit missed. 

Ill engineering, Uie professional institutions have worked 
lumi to seciue industrial support for mhghlened schemes of 
((lucation and training. In building, this work has been left 
to the industrial organisations and, particularly in the last 
decade, they have achieved as much as could reasonably be 
c \|K*cted considering this is not their prime function, and 
tiuit. in fact, its claims sometimes appear to conflict with the 
IHirjHises for which they prindpsUy exist. The present output 
of Higher National Diploma and Certifirale liolders, togetner 
the graduates from the few university courses must 
ultimately bring into existence a professional institution 
<'a{mble of ftirtlicring tedinieal advance and safeguarding 
standards of professkml eondooL This, more than any other 
vingle factor, could help to provide for the community the 
building industry it needs. 
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ART 

By K. HOLMES, O.B.E., A.R.C.A., M.S.I.A. 

Artiatic ruling like all others is essentially personal, varying 
with the nnure of the one who feels it. Thus we get variety 
in the Arts, in expression, in methods, in materials, but Art is 
essentially one subject. Art is expression, beauty put into 
cmftsntMship, and although it is broken into divisions for the 
convenience of teaching in scImmiIs and colleges, a fine balance 
of judgement and a wide vision arc essential to prevent not 
sjieciali.sation, but a buLs<.*d or one-sided point of view. Art 
in education appears through all stages from the infants school 
uherc freedom and discipline are apparent side by side; and 
a knowledge and recognition of colour'^ls as important as 
w ritiiig forms and pattern, in fact a complete education in art 
which can lie developed within the educational system. In 
junior schools non -specialist teachers take art as one of their 
subjects and at this most prolific age, flrom 8 to 1 1 years, there 
IS an intense interest in colour, design and pattern, but tfafe 
impiirtancr given to the subject varies largely with the 
insistence laid on Uie general examination for entry to other 
scIhkiLs. In the grammar schools art often comes to an early 
end, at least for the greater part of the students, through 
uiiiiue specialisation. For a great many students entering the 
uniwriity, their art education ceases at the age of 11 and 
tiirir craft education pruliably at 14, a deprivation which is 
riin-ly noticed, until later in life. 

Only by the comtuned clftMls of the various members*bf 
stalT and of the different schools and institutions can the study 
«f urt in it* widest sense be successful. The art teacher must 
iinihrr pedantic nor vague, essentially jicnuasive, and 
intindy in sympathy with his subject and the students hs is 
t caching. The subject of ait appreciation is. to a great extent, 
a cultivation of good taste; not only must this be de\‘eloped in 
liw dnigner, but also in the msnufseturer, the salesman and 
buyer. It b difficult to imagine anybody wholly without an 
<>l'P^iation of some thing in whhdi to start to develop thb 
cultivation. It b not a question of cresting susceptibility, 
b>r It must be there to some extent, even in s small quantity. 
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The onus of flndBbg the starting point must lie'mt^rthe teacher. 
•It is aU a question of infection liefer *tj^ Objection. 
Appreciation Ibust necessarily rui|L|paraUel ^th experience, 
and is g^neraUy a matter of slxilr aevelopment. Apprecia- 
tion of excellence in an 3 rthing is impossible unle^^ one has 
gone part of the way along the road, which provides''one with 
this experience. Art is a^ to life and part of it, entering as 
it does into everything we have or see; that it is allied at all 
to craft and trade is not noticed by many people, yet beauty 
is obvious in the evidence of man’s triumph over |pere labour, 
which can be solely utilitarian. What has art t» offer? Its 
value lies in the production of design, the training of designers, 
with good taste, and the appreciation of good craftsmansH^, 
thus ultimately raising the standards of public ^esthetic 
judgement. 

A^ and crafts are a most suitable training grouna lor the 
serious business of life, and for the leisure and recreation which 
diversify it. They involve a discipline not inferior to the 
most exacting foiOM pf mental experience, and can be pursued 
with proficiency -anB pleasure throughout the whole of life. 

The volume ofnrt education undertaken is very considerable 
though it mayntn^comparenumerically with that of technical 
educatiom(bit considering the importance of leisure activities, 
why shoticnhis be soT). The analysis of total enrolments is 
Aiown in Table 40. 

TABLE 40 ^ 

tCmOUCENTB IN AbT iNSTITUTiONS AND COCKSES [1] 

other Further 


Art Education 

Courses Establishments Establishments 

Total 

Full-time Day 

11,742 

44,789 

56,481 

Part-time Day 

28,984 

824,065 

848,049 

Evening 

92,508 

700,158 

792,666 

Gross Total 

188,284 

1,068,962 

1,202,196 

Net Total* 

111,688 

918,516 

1,025,199 


As with other further education, art education is still too 
dependent on evening classes (and these should increase as 
leisure interests develop) and part-time day courses are 
insufficiently developed. 

Preliminary BequiremenU for those Wishing to Undertake 
Training in Colleges and Schools of Art 
In all aphereuf art activity, whether in industry, commerce 
at in teacmhH^ iflb imperativetohave a good general education. 
* After AtfucUna eveniiu rarobncnti of day stadeaU. 
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TABLE 41 

At EsTABuasifBinn 

ENBijpuiBNTS ts Fxju^TnaLjaM Pa^^t-timb Day Coubsbs [2] 
(Eopbtid Wales lOffSM) 

Students 

FuU^time Part-time 

Subject of Course 

Painting 

Illustration and Commercial Design (including Litho- 
mphy, Lettering, Ac.) 

Pnnting and allied crafts (including Book-binding) 

Dress and allied crafts (indudii^ Embroidery) 

Textile (Printed and Woven) and Wallpaper Design 
Modelling, Sculpture, Lettercutting, etc. 

PotCHfly and Glass 

Interior Decoration and Painting and Decorating 
SilversmittilAgf Jewellery and alBed crafts 
Furniture 

Metals and Plastics (Design for Mass Production) 

Display Work 
Photomphy 
Other branches of Design 
Intermediate and G^eral Art Courses 
Architecture 

Teaching Course (Final Year for Intending Sp 
MiscellanMus and^neral Crafts 


bay 

Day 

1,047 

1,779 

1,510 

761 

62 

8,726 

1,196 

5,524 

287 

225 

228 

278 

184 

254 

188 

^ 4,826 

66 

^ 548 

75 

550 

18 

61 

48 

108 

105 

124 

167 

81 

4,921 

2,795 

1,126 

892 

468 

174 

«106 

8,828 


80,529 


The minimum of five subjects in the General Certificate op. 
Education (Ordina^ Level), necessary for those wislmig to 
train for teaching, is not a requirement for every ai1p|greer, 
but students in any type of training will benefit endiltiously 
by being well read, by having a broad basis of general 
knowledge, and a capacity for sustained effort. 

During schooldays, ‘being good at art’ can have two quite 
different meanings; on the one hand, ability in drawing is the 
capacity to record observation wi^ accuracy, and on the 
other hand, a capacity for creative imagination, involvii|f 
original ideas. Both these aspects are of importance in any 
form of art training, though the balance of the two in any one 
individual is sometimes difficult to achieve. 

Draughtsmanship can be considerably developed by trains 
ing, but imagination is largely a matter of innate capadty. 
The same can be said of G;|IUinanship as opposed to ability 
m creative design. Some combination of dexterity and 
creative imagination is therdfore more than desirable. 

A good knowledge of English, and another language is 
helpful, for this enables the student to keep up to, date on 
matters through journals published all over the world. 
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An accQitable standard of spoken ai^wsl1jlen*Bnglish Will 
always 1^ important in any career, wmle in latertniining in 
craftsmanship %ome ability in matitematics is h^fiih though 
with art students this is fluently a subject m school. 

Conditions of entry to colleges and KhooU of ^ vary in 
different localities, and this also applies t6 the regulations 
regarding the award of scholarships and g^ts. l^ny art 
school principals require a report from the headmaster of the 
secondary school at which the applicant has been a pupil, 
and there is usually a personal interview, preferably with the 
parents present. This is reassuring to the parents, for many 
are unaware of what art training means, and it is well that 
they should know the conditions and the possibility of posts 
on its copipletion. At the interview, the applicant is required 
to show examples of his/her work in art and craft, though it 
is difficult to assess innate ability and promise at this stage 
because of the widely differing types of art teaching in the 
various schools. 

Many schools of art have an entrance examination, others 
depend entirely on personal interview and recommendation, 
while it is also a conunon practice to admit students on the 
imderstanding that a place in the school is dependent upon a 
satisfactigf 3 [; report at the end of the first six months. The 
regulations regarding age of entry also vary considerably, 
flome colleges take students as soon as they leave school at 
15+ for courses not requiring G.C.E. at Ordinary Level so 
that, tf^they take the Intermediate Examination in Art, this 
will be parcel to the Advanced Level G.C.E. which would 
have been taken had they remained at school. Some pupils 
stay at school to take the Advanced Level G.C.E. and then 
proceed to a college of art at the age of eighteen. 

Students who intend to take up art teaching must show a 
capacity for efficient and energetic leadership, have a good 
vbice and bearing, and must have a real interest in chil^en, 
for the majority of available posts are in schools of general 
education rather than in schools of art. 

For many years, in several schools of art, provision has 
^)een made for selected pupils of school age to undertake an 
alternative to the academic grammar school course. For this 
purpose junior art departments were established, pupils being 
transferred to the school of art at about the age of 18 to con- 
tinue their education with an emphasis on tke practical side. 
At school-leavingUge, pupils trained in this way entered the 
main collecyr ^ool of art or obtained posts in painting and 
decoratins, window display, commerdal art or nrintine. The 
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bldmoe bemeetf feaM edueatioa and vocatbiial thuning 
was Diot al^ys easy Co achieve, and many^wmbinations of 
the two )iavq|been attempted. Mott of the devdopments cm 
these lioili have now g^en place.to the new secondary tech* 
nical and || 9 ondaty lilt schools (p. 94), with a greater or 
lesser degrw of relationship with the college or school of art. 

Scholarshipt and SaihibUiont — Local and National — 

The Priee de Rome and Others by Profeesionai Bodies 

Most Education Authorities award scholarships for art 
training to enable students to undertake careers in this field. 
These scholarships vary in amount and are of three types, 
junior, intermediate and senior. The first is available when 
the student leaves school, the second after two years’ training, 
often on the result of the equivalent to the Ministry of 
Education Intermediate Examination which has generally 
been taken and passed, and the third which applies to the 
entry of all students at eighteen to take university and college 
courses. The junior ones are often awarded on the recom- 
mendation of the heads of schools and of the head of the art 
school or college responsible for accepting the student. The 
Authorities on the other hand, may have art advisers and a 
scholarship committee to select appropriate students who are 
likely to confirm the promise shown, if given the opportunity 
of further training. The value of most scholarships and 
grants, however, is dependent not purdy on merit, but on the 
parents’ financial position; in short, most scholarships are 
based on a ‘means test’, a policy Istrgely opposed by teaching 
bodies and parents alike, but applying nationally throughout 
all the Authorities. The actuid amount of the award varies 
also according to the generosity of the Authorities and the 
formula is rarely disclosed. 

Scholarships are awarded by certain institutions and many 
prizes are given annually to schools of art by local industries,' 
and individuals. 

The highest award in art is the Prix de Rome. Four scholar- 
ships are given each year, one each for engravioj^ paintmg, 
sculpture and architecture, and tiiere is keen competition for 
them. The maximum age of entry is 28 years, except in special 
circumstances, and the competition is open to both snes. 
In painting, tbe second candidate in the Final Competition 
may be awarded ^e Edwin Abbey Scholarship [8].^ The 
Royal Institute of British Architects offers mmually mainten- 
ance scholarships up to £100 in value and renewable for a 
further two years [4]. The Andiitects’ Registration Cobooll 
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of the United Kingdom offers several scholarshf|»s whidh can 
^include grants te cover fees and maintenance [q. 

Timetohles— Outtuf oZ and Vocational 
The content of basic training in art consists of objective 
drawing involving the ability to draw and see accurately^ 
imaginative and memory drawing, and design applied to some 
craft, which is the culmination of all art training. Most 
schools have a one-year basic training, included in the two 
years’ Intermediate coiurseof the examination of the Ministry of 
Education, for which a large numldr of art students enter. 
This examination has been'Mevised by the National Advisory 
Committee on Art Examinations as being a suitable test of 
preparation and basic training for any career in art. The 
work in this examination is marked by the staffs of the col- 
leges and schools of art, but assessed nationally by external 
assessors rather on National Certificate lines (p. 154). 

In many cases, on the result of the Interm^iate Examina- 
tion, students are advised on their suitability to pursue a 
career in art, though many schools turn down unsuitable 
students at the end of the first year course, which is basic to 
several subsequent courses. The subjects in this first year vary 
depending*on the equipment available and the qualifications 
of the staff, and the following is a typical choice of subjects 
and crafts in the first two years. 

Basic or First Year of Intermediate 

Dravring subjects Objective drawing — ^natural form flower study; 
in various media Composition; life drawing; Costume drawing; 

Anatomy; Geometry and Perspective; Architec- 
tural drawing. 

Crafts Basic pattern for printed textiles; Pattern for weav- 

ing; Modelling — abstract decorative; Pottery — 
terra cotta; Ctvvmg— wood, stone, plastic; Metal- 
work — decorative, creative; Embroidery. 

Lectures History of Art; History of Architecture; Heraldry. 

Intermediate Second Year 

Drawing subjects Still life — ^pencil and wash, pen and wash, water 
colour, tempera, oils; Life drawing; Composition; 
Anatomy; Architecture. 

Crafts Modelling; Painting; Lettering; Bodkcrafts; Printed 

fabrics; Weaving; Embroidery; Tapestry; Metal- 
work and enamelling; Wood engmving; litho- 
graphy; lino cutting. 

Lectures as first 3rear, but History of Craft iiicladed instead of Boraldry. 
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the IntenKtediate ecMirse the etudent may q>eciaU8e hi 
any subject^ in fact, one in which he has not necessarily had 
any expmelAse. In the other event when a student on entiy 
knows on what he wj^es to specialise, he can enter a three- 
year course specially recognised by the Ministry of Education 
for the National Diploma, whidi incorporates its own basic 
training within the course. These are held only in certain col- 
leges, usually the larger ones, and are particularly applicshle 
to industry, such as commercial art, silversnuthing, furniture, 
interior design, dress design, shoe design, typography. Oth<w- 
wise the normal Natiomd Diploma course extends over four 
years — ^two years’ specialisation after two years’ Intermediate. 

Part-time day courses are of two types. Those available 
mainly for apprentices who are released from industry, gener- 
ally for two half-days, or one full day per week (p. 205), and 
those for whom the school serves as a cultural and recreational 
centre, offering many classes which are purely cultural, craft 
courses for men and women of all ages interested in these sub- 
jects, and not for vocational reasons. Many hand crafts are 
kept in existence by the patronage of these people who devote 
so much time to them, and have so much enthusiasm in 
developing their skills in them. 

Evening courses are open to all types of students — specialists, 
teachers, trade students — ^in both vocational and cultural sub- 
jects, again depending on the status, size and staff of the art 
school serving the commimity. 

Short courses for industry are provided as part-time classes 
in which industry expects students to be trained for some 
specific job or some new skill with new materials. Such 
courses are also available for teachers who are withdrawn from 
teaching on one day a week, or for a week-end course (often 
residential when hostel accommodation is available), again for 
the purpose of training in some new approach or new activity. 

In all courses, some degree of extra-mural or non-classroom 
activity is necessary and possible. At the present time there 
are evening classes available on five nights a week, and 
students under apprenticeship, for example, in building, or 
printing, are expected to attend two nights a week specifically 
for vocational training (p. 205), and encouragement is given 
for cultural, sporting and other activities. 

Outdoor study is necessary in art education, as for example, 
in architecture, one of the basic subjects taken by all fiill-time 
art students. lAter, in the National Diplc^M <md other 
courses, students are taken on trade visits, these bdng mooj^ 
porated into the ftill-time timetable, as well as in eortain 
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part-time and apprentices’ timetables, ^eseactivitiesarepart 
and parcel of the wider educational approach for the industry, 
and part-time day painting and decorating students may 
visit a paint or a w^paper factory as part of their noniud 
day-release course, or sometimes as a special visit in addition. 
These visits are made throughout the various courses, and 
industries co-operate in allowing students into their offices and 
works for part-time training. Day-release is normaUy one 
day, or one or two half-da]^ per week, but a short period of 
full-time study may immediately.precede a final examination. 
Full-time students may spend vacations gaining industrial 
experience. 

Courses for Intending Art Teachers 

Specialist art teachers are trained in various ways. Teacher 
training colleges have a two years’ full-time residential course 
consisting of several subjects, of which art is one. Students 
may give twice the amount of time to this subject, if taken 
as advanced art. In certain training colleges a supplementary 
course provides a third year in advanced art. These teachers 
are then qualified to teach general subjects including art in 
the primary and secondary schools. 

The art school on the other hand, trains the teacher for the 
Art Teacher’s Diploma, a graduate specialist teacher equiva- 
lent, for all purposes of status and salary. The Intermediate 
Examination course previously mentioned is a necessary part, 
and is followed by a two-year course for the National Diploma 
in Design for either a specialist subject, or one main and one 
additional craft. 

In colleges equipped for training in relation to a specific 
industry, students may take a three-year ‘special’ course, and 
if wishing to qualify as an art teacher, would be required 
then to take a one-year intermediate comse after the National 
Diploma in Design, and before taking the Certificate of 
Education, which completes the Art Teacher’s Diploma 
(A.T.D.). 

The procedure is either 

Intermediate 2 yrs. National Diploma 8 yn. 

National Diploma 2 yn. or Intermediate 1 yr. 

A.T.D. 1 yr. A.T.D. 1 yr. 

The A.T.D. is the graduate qualification of a specialist 

teacher of art and^aft in a seconda^ modem, tecl^cal or 
grammar school, a Hhool of art, technical institution, or train- 
ing ctdlege. Jlipraduate status can also be obtained through 
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the Diploma the Royal CoHege of Art, and, the Slade 
Diploma, provided in eadi case they are accompanied by the 
usnal quaufleations in the General Certificate of Education. 

Art teachers in colleges and schools of art are drawn from 
several sources, and have various qualifications: the Art 
Teacher’s Diploma, the specialist* National Diploma either in 
Design for Handicraft, or Design for Industry, or they may be 
qualified by experience as a designer or craftonan in the local 
industries which the college of art serves. The recognised 
qualifications have a certain amount of inqmrtance, but 
personal qualities, industrial and commercial experience ate 
also essential. 

After four years’ training, and completion of the Into:- 
mediate and National Diploma, students wishing to take the 
A.T.D. must make application to the Clearing House for first 
choice of one of the sixteen colleges recognised for this pur- 
pose: Birmingham, Bournemouth, Brighton, Bristol, Cardiff, 
Hornsey, Leeds, Leicester, Liverpool, London (Goldsmiths’ 
College and Institute of Education), Manchester, Newcastle, 
Reading, Sheffield and Swansea. The present Clearing House 
is at the College of Art, Leeds. 

Each of the above centres is a constituent member, 
together with other training colleges in the district, of an Area 
Training Organisation run by the Institute of Education of a 
university. (The School of Art at Newcastle and at Reading 
are each a constituent part of their respective university). 
These Area Training Organisations undertake the examina- 
tion of art students in the Pedagogy Year, and successful can- 
didates are awarded a Certificate of Education. The title of 
the final award varies with the different university institutes, 
but where the term ‘A.T.D.’ is retained, it is the Certificate 
of Education with the Intermediate and Nations^ Diploma 
that together constitute the Art Teacher’s Diploma. 

Artists 

A person wishing to train as an artist, in painting, sculpture, 
commerical art or advertising, would in most cases take a 
general basic training. There is no recognised qualification 
required by industry, nor for recognition as a freelance artist, 
but unless a person has a private income he would require to 
try to establish his reputation as a painter or sculptor, while 
earning a living in commercial art, or by part-time teaching, 
for which there are many openings in l^ndon and in the 
proAunces. In fact, the part-time teacher, particularly 
coming from industry, is a very valuable asset to any coUq^ 
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teaching community. Training must be basically to develop 
good taste and aesthetic appreciation, to achieve technical 
skill and the craft of the various industries. No art school 
can make an artist, but it can at least give him the grounding 
on which his art, his creative ability ‘and genius, can develop 
and later flourish. 

The training of the humorous artist is a peculiar problem. 
Many students, particularly boys, have an aptitude for draw- 
ing caricatures, largely influenced by present-day artists, but 
they generally lack a sense of humour. On the other hand, 
many humorists lack the ability to draw what they see in a 
humorous way. Natural humour and humorous art is a com- 
bination very rarely found and it is extremely difficult to give 
advicCi beyond stressing the need to improve draughtsman- 
ship. Humorous art is unique, and must be left to develop 
iti^elf in its own way and by its own appeal. 

Desigkers for Hand Craftsmanship and Industry 

Most schools of art provide a basic training course which is 
followed by the intermediate students, and also by those who 
wish to specialise for industry, and such specialist subjects 
can be started during this course. Training as a craftsman 
will mean that the student goes into a studio as a craftsman 
to create his own personal work. Many of these hand crafts- 
men, particularly in pottery, silver and textiles, have had a 
stimulating effect on the industries and have produced many 
prototype designs suitable for manufacture. The studio 
craftsman seeks whatever market is available to sell his own 
products, and a number of them export their work. 

The training of the designer for industry depends largely on 
the facilities, equipment and teaching staff available, and the 
school nmii^ usually be in the centre of the industry concerned, 
and supported by that industry. The Ministry of Education 
recognises certain colleges for taking these various subjects. 
There are three-year courses for National Diploma in Design, 
the courses of two years at Special Level for National Diploma 
in Design, as well as its equivalent in a main subject with an 
additional subject. There is here no comparison in status as 
between an Hons. Degree or Ordinary Degree, but it appears 
that Authorities prefer students who qualify in main and 
additional courses /or teaching in schools of general education, 
whether grammar or modem, and this appears to be confirmed 
by the National Advisory Committee dealing with the supply 
and training of leachers. 

The three-UlP National Diploma courses have a special 
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significance for industry; (me, for example, in dress* aei|ign, is 
the scheme recommended by the Light CU^fig WorUinjg Party 
BepcfU and is related to the recogmsed scale of payment and 
conditions of work of one Natioi:^ Federation. A Consulta- 
tive Committee representing all sections of that industry, 
locally, and sometimes nationally, ‘acts as an Advisory Com- 
mittee and may even provide machines, apparatus and equip- 
ment, and many of the materials which may be difficult to 
acquire (p. 218). It advises on factory visits at the end of the 
first yecur, and in the second and third years, and arranges also 
for factory training during the third year of the course for 
an3rthing from three weeks to a month. Other visits to 
museums and dress shows are arranged by the college, and 
distinraished lecturers in fashion, editors of trade joun^ds and 
manufacturers, give talks on all aspects of dress. A depart- 
ment of this type must necessarily carry a wide contemporary 
range of materials, but also should have general amenities and 
faculties which themselves exemplify a high standard of 
design — ^for example in refectories, common rooms, and in a 
few colleges, hostel accommodation also. 

The subjects in the first, second and third years are 
enumerated below: 


Dress Design Course — Subjects 
Year 1 

Principal subjects Dress design and dress details; Dress cutting and 
making; Knitwear, design, flat-cutting and 
making-up. 

Subsidiary craft Embroidery — ^hand; Weaving — hand loom; Fabric 

subjects printing — block and screen for dress; Millinery. 


Subsidiary general 
subjects 


History of costume; life drawing from nude and 
costume model; Sketching — accessories; Letter- 
ing — simple layout. 


Year 2 

Principal subjects 

Subsidiary craft 
subjects 

Subsidiary general 
subjects 


Dress design and dress modelling; Dress cutting 
and malong; Knitwear— outerwear, underwear. 

Knitted fabric structure; Embroidery — ^machine; 
Millinery. 

History of costume; life drawing. 


Year 3 

Principal subjects Dress desim and dress mdiltfing; Dress cutting 
and makhig; Knitwear— outerwear, underwear, 
swimsuits, ^umberwear, cardigans. (n.b. Stu- 
dents may specialise in outerwear or underwear, 
woven or knitted, in any section.) 
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Subsidiaiy cmft Knitted fiabiie stAictufe, including gannent mak- 
Biibjecte ing on dicular machines; Bmbroideiy — 

machine; MOlineiy^ 

Subsidiary general Costume and presentation — all media; Life drawing, 
subjects 

Metalwork in marked contrast presents a different pattenit 
but again there must be some co-operation on the part of local 
industry in providing opportuiiities for the students to carry 
out actual work, as well as visits to factories, trade exhibitions, 
museum collections and special lectures. 

Art Metakvork Course — Subjects 
Year! 

Principal subjects Design and practical work — hand processes — set 
basic exercises; Design and practical wprk — 
machine processes — set basic processes; Methods 
of production; History. 

Subsidiary subjects Metal engraving by hand; Geometrical drawing 
and perspective; Museum study; Drawing and 
colour; Lettering. 

Year 2 

Principal subjects Design and practical work — ^hand processes — set 
basic exercises; Design and practical work — 
machine processes — set basic exercises; Methods 
of production; History of silversmith^g; Tool- 
maioBg for press and spun work; Design of 
simple decoration for engraving, enamelling, 
chasing. 

Subsidiary subjects Metal engraving by hand and machine; Prototypes, 
model making and casting in plaker; Plating 
and gilding; Museum study; History and 
methc^s of enamelling and chasing; Simple pre- 
sentation from tracing and blue prints, isome- 
trics. 


Year 3 Design of a. ecclesiastical and civic plate 

b. presentation medals and jewels 

c. silver and plate for mass production 

d. mass production in plastic 

Use of ornament; Enamelling, engraving, casting 
and chasing; Research in design and tool makin g 
for silver and plastics; Production by hand and 
^machine; Presentation drawings and perspec- 
tive; Study of materials and new approach in 
development of ideas. (n.b. During the third 
year, students may spedfdiae in either hand or 
yuachine production of metalwork, sUversmith- 
; or prc^uction of thermosetting plastics.) 
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These three-year courses are gencvaUy hound to' local as 
well as nationtd requirements. 

The two-year courses at special levd are similar, after the 
basic Jraining mentioned before, and many schools are recog- 
nised for these subjects — ^fabric design, embroidery, drawing 
and painting, bookbinding, commercial art, etc., and they 
follow rougtdy the same iuies as the three-year i»vainrii>ia 
shown. In general, special courses require full-time sttmy, 
but many schools insist that students do four days per week 
studying specialist subjects, with the fifth day on subsidiary 
background and general subjects and activities helpful to 
them later in life. On the other hand, there are courses where 
three days are given to the main course and two days to the 
additional subjects, which are recognised by the National 
Advisory Committee on Art Examinations. 

Hand embroidery may be taken as a handicraft subject for 
the National Diploma, but machine embroidery for industry 
would be an entirely different course, determined largely by 
the limitations of the machines and the stitches they make. 
They have little in common except the name embroidery, 
though one may have some affinity with the other, and 
inspiration can be drawn for machine embroidery from hand 
embroidery, contemporary and antique. 

Similarly furniture may be designed for manufacture in 
bulk, whereas the handicraft person would produce one piece 
or suite, largely by hand methods, though, of course, he w^ 
use some machines, like the saw and planer. On the other hanl^ 
a designer for machines may make some use of handicraft 
equipment and tools in his training. Nevertheless, though they 
may have something in oonunon, design for industry is an 
entirely different occupation from design for craftsmen. 

The Industrial Designer and Consultant 

The industrial designer and consultant should not be con- 
fused with the designer for industry as such. The industrial 
designer to-day ust^y is drawn from those with engineering 
or architectural experience, or with art training, or a com- 
bination of them. Describing the industrial design consultant, 
Mr. F. A. Mercer, Editor of Art and Industry, said, * ... he 
must be a man of executive calibre. Not only must he him- 
self be a man of imagination mid good tacfte^ with an appre- 
ciation of the value of good, clean-cut, simple lines, and have 
a technical background enabling him to understand the 
nature of materials and methods used in their oonvosion into 
products, he must also be able to express his own ideas in 



818 taHNlCAL 9PUCATION 

gnphio faEmi be able to gather round him, tnun and inipire* 
a team <xf design specialists, working in harmony to a raigle 
purpose. Sven this is not enough. He must also be tact^ 
able to get along with executive and technicians in his 
clients’ businesses, and be able to understand their problems 
and assist their solution’ [6]. 

A few years ago, people for the display industry were 
garnered teom three sources, from the cabinet makers, sign- 
writers fi?om the painters and decorators, and designers of 
various kinds, but these have now gradually merged and 
becmne a separate profession, with its own essential subjects 
for purposes of training. 

Industrial design grew out of mass production, which calls 
for a frilly developed design prototype befttre manufacturing 
begins. Because of the aesthetic limitations of most engii^ers, 
technicians and workers on the one hand, and buyers and 
salesmen on the other, it has become extremely important 
that education for an artist-designer must be developed 
with an engineering production viewpoint. The essential 
requirements are good taste, creative ability, and a know- 
ledge of tooling required for mass production. In the recog- 
nised American colleges, following the freshmen’s year of 
fotmdation art, which is very similar to the basic training in 
England mentioned earlier, the student must study materials 
and structure, production methods, two and three-dimensional 
<^ign, industrial design, aesthetics and history of art, and 
sOTial institutions. In the following years is added delinea- 
tion, product development, experimental design, wood tech- 
nology and hunuin relations. In the final year, the main 
subjects of the earlier years are continued, plus presentation, 
principles of photography, market research, a study of 
contemporary civilisations and great books, and an introduc- 
tion to science. 

Place of CompetitioTU 

The question of competitions is a complex one for both art 
student and staff. Certain professional bodies of standing, 
the Royal Society of Arts, and publishers of magazines hke 
Art and Industry and Vogue, encourage competitions in design. 
Recently, the l^titute of Packaging piovMed a competition 
for professional designers, as well as for art students. 

Ajrt school principals must consider which are desirable and 
those which should be opposed, for oconpetitiDns ite 
promoted loc^y to acquire a ku^ choice of id8MS » cheap 
rate, and lMlb compete undesirably wiHi hidnelNM 
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profiesaiadlial artiste. 11wdi0knilty(4liai arises 
ter such competitions would be bendlt to stlMents, and 
give an outstanding student the opportunity of gaining smne 
recognition of his merit. Several Students have made good 
by the encouragement of those notewmthy botlies 
particularly Art and Industry, a journal which has enooutamd 
several large industrial firms to give specifications and okt 
prizes for design for their products. Another is the fashion 
journal VogMft, which year by year invites students to enter 
for a competition, and apart from prizes, gives facilities for 
six months* experience within the Vogne offices, and su^diaiy 
activities, or helps the student to find a suitable post.^ 

The Master Printers’ Gk>ld Medal Layout Competition has 
great popularity m the printing-trade, and in advertiring, and 
engages the interest of industry, the advertising agencies and 
operatives themselves, as well as art schools, in two awards, 
Gold and Silver Medals, for those over 21 and therefore in 
professional practice, and those under 21 years of age. 
Undoubtedly the stimulus of these competitions has done 
much to develop higher standards of layout for typography. 

Various Examinations and Bodies concerned with them 

Ministry of Education. The Ministry of Education has beoi 
for many years responsible for the qualifying art examinations 
in all subjects and established, after publication of the Bray 
Report, an Advisory CommittM on Art Examinations drawn 
from many professional art, technical and other bodies [7]. ' 

The examinations, held aimually in May, are run by the 
Mmistry of Education through the National Adrisory Com- 
mittee on Art Examinations, and are examined intern^y and 
assessed externaUy (p. 158). The examiners concerned with 
the assessment are nominated by the Committee, but repre- 
sentatives of the National Society for Art Education are asked 
to nominate the teacher assessors, now appointed on the same 
conditions as the other examiners. It is therefore a natural 
development that the Intermediate Examination should be 
mainly examined locally, with a spot test, taken from any 
group at will, by the Examining Committee. 

So far as the National Diplmna in Design examinatiQn is 
concerned, the examinou are nominated in the usual way by 
the National Advisory Committee who choose artiste closely 
associate vrith industeyv oftcsi members of the Sodefy of 
Industrial Artiste. La eik^ 8ri>up ^ assessms there arasimin 
two nominees from tile Na:mmu Sodefy Iter Alt Edneimcak 
The work done at leoagDised eentres b mailceti biitisSy 
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sent to tbe Ministry together with two sheets of examples of 
work which has been done during training. Only recently 
has the work done during the two years of training been con- 
sidered by the assessors as contributing to the final examina- 
tion result. Thus, the Bray Committee’s recommendation 
that greater responsibility should be planed on the professional 
bodies concern^, the schools of art, and Local Authorities, 
has in fact been accepted in practice. 

The City and Guilds of London Institute. Recently, the 
City and Guilds of London Institute (p. 150), which is recog- 
nised 48 the main examining body for craftsmanship, has 
made alterations in certain examinations, in leather and 
clothing technology, for example, to stress ^e importance of 
design, and this trend is certai^y appearing in other subjects. 
At the same time, there is no possibility of the City and 
GuUds Examinations being dominated by design, but it is 
now* a necessary part of the examination. 

The changing emphasis with regard to a more scientific 
content in other courses and examinations is an analogous 
development (p. 424). 

The Royal Institute of British Architects. The Royal Insti- 
tute of British Architects is not a teaching body but is an 
examining body whose final examination (A.R.I.B.A.) is now 
the oUly qualification accepted by the Architects Registra- 
tion Council for admission to the Register of Architects. 

There are 14 schools of architecture which provide a five- 
years’ full-time course in architecture leading to the award of 
a degree or diploma which is recognised by the R.I.B.A. as 
equivalent to the final examination of that Institute. These 
‘Finals’ Schools are visited yearly by two External Examiners 
approved by the R.I.B.A. and every five years by the R.I.B.A. 
Visiting Board. 

There are four schools of architecture which provide a 
three-years’ full-time course in architecture leading to the 
award of a degree or certificate, which is recognised by 
the Royal Institute of British Architects as equivalent to the 
Intermediate Examination of the R.I.B.A. These schools 
are visited yearly by one External Examiner approved by the 
R.I.B.A. and every five years by the R.I.B.A. Visiting Board. 

There are many departments or schools of architecture 
in England and Wales, not recognised by the R.I.B.A., 
which provide cotuses in architecture preparing students for 
the R.LB.A. J|pEaminations which &ey then take at a 
recognised Aitre. 
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The Area Training OrganiaaUona t, 

Following the McNair Report [8] the universities established 
Institutes of Education to be responsible tbe oigaiiisatioa 
of teacher training. 

Training colleges and the education depaitinents at univsr* 
sities were the fhst ta come under the new system, but wh^ 
in 1958, the Ministry of Education relinquished its responsi* 
bility for the Art Teacher’s Diploma, tiie colleges of art 
mentioned on page 818, also became members of their local 
institutes. In each area, the institute, as the training organisa* 
tion, has taken over the examination of students traiping for 
the teaching profession, whether in the university, tib.e college 
of art, ^ or in ^e training colleges. The constituent membm 
co-operate in sudli matters as assessment, and in the Board 
of Studies. 

Examination ^uirements vary as between the different 
institutes, but in general an art student in his Pedagogy Year 
will be assessed on practical craftwork, theory and written 
work done during the course, teaching ability and a written 
examination. The Area iSraining Organisation provides 
external examiners, and awards a Certificate of Education. 

Professional Bodies Interested in Art and Design 

Royal Society of Arts. From time to time, the Royal Society 
of Arts (p. 154), has awarded bursaries for students, premiums 
for discoveries and inventions, and awards in Fine Art and 
Design for Industry [9]. It organised, in 1760, the first public 
exhibition ever held in this country on contemporary paintings 
which led to the founding of the Royal Academy, and in 1851 
the first International Didustrial Exhibition in Hyde Park 
which was housed in the Crystal Palace. 

The Society has been responsible for sponsoring, in connec- 
tion with various industries, competitions, travelling scholar- 
ships, bursaries and prizes for students in industrial design 
over a long period of time, and these have had special signifi- 
cance and interest, not only to the students but to the 
industries concerned. 

Many of the industries have shown particular interest in the 
winner, and frequently those gaining travelling scholarships 
have been offered posts as derigners in industry. Anothei 
activity of the Society is the seasonid lectures at which th< 
subjects of art and design have been given prominence, anc 
several of the lecturers have been awaked sUver medi^. 

NationalSociety for Art Education {NS.A.E.). Apanfron 
Its important long-standing professional activities (p. 166), th< 
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Society oo-^>perates in active partnership with many other 
bodies to fu^er the cause of education generally as well as 
art education. A journal is published two to four times a 
year, which deals witii various aspects of art and education, 
and a conference is held each year [10]. 

The Society for Education in Art. Tfiis Society is a newer 
organisation, attracting members from the teacher training 
coUeges, and art teachers in schools of general education. 
Conferences are held from time to time, and exhibition^ are 
organised. The Society publishes Athene, an annual Journal 
of the Arts [11]. 

The Aseodation of Art Inetitutums {A.A.I.). Its formation 
and functions compared to A.T.I. have been noted {p. 168), 
but its objects may be emphasised here; ‘to facilitate agreed 
action among governing bodies, to promote the efficient 
organisation and management of art college and schools of 
art and to assist the development of art education*. To this 
end its main activity is an annual conference held in July at 
which, over the last few years, interesting papers have been 
presented. Discussions have ranged over such topics as ‘The 
Artist in the Community’, ‘The ^^ist To-day’, and ‘Imagina- 
tive Landscapes of the 19th Century’ [12]. 

The Council of Industrial Design and ^ Scottish Committee 
of tile Council. The Council of Industrial Design, and its 
Scottish Committee, set up by the Gk>vemment in 1944, were 
‘the first publicly financed organisations of this kind in the 
world. To-day other countries, both inside and outside the 
Commonwealth, are following this British lead. 

The Council is a giant-aided body under the Board of Trade 
charged with the wide and important task of improving the 
design of British manufactures by all practicable means, but 
not by controls or dictation. It is primarily an advisory 
and publicity organisation offering services to industry and 
commerce, government departments and the public. These 
services include advice on design policy to manufacturers; 
advice on the employment of designers; an illustrated index 
of well-designed consumer goods; selective exhibitions of 
interest to the home and export trade; publications and 
visual aids for schools and the public; information and photo- 
graphs for the Press; advice to the retail trade; photographic, 
magazine and book libraries; and the monthly magazine. 
Design. 

Tl^ Cdimcil is a small organisation in comparison with the 
size of job i^aMo do. Its grant in 1958 was £100,000; its 
total staff uAer 100. Hie 24 Members the Council, the 
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majoiUijr of whom ate wdl'knowa industrialists toS business 
men, ace unpaid and are impoint^ direc^y by the Resident 
of the Board of Trade [Idf. 

The Society of Induabial Artute, The Society of Indtistcial 
Artists is the representative ‘professional b^y in Great 
Britain for designer ei^ged in industry and commerce [14]. 

S lie purpose of the Bpdety is to promote the improvement of 
dustrial and commercial design, and the affixes granted by 
thbiSociety are recognised as a guarantee of eesthetic ability, 
tetmnical competence and professional integrity. 

Among the Society’s activities are the establishment oft 
scales of average fees and recognised conditions of contract 
and employment; and representing the interests and view of 
practitioners in all matters affecting the progress of design. 
Membership is open only to practising designers, who ac 9 
required to submit evidence of their work to a selection com- 
mittee, and who imdertake to observe the Society’s code of 
professional conduct. Design conferences, discussions and 
exhibitions are arranged by the Society from time to time. 
The Society’s Journal appears six times each year and 
Designers jn Britain, a review of commercial and industrial 
design, is published biennially. 

Art Qualijieaiione — Certificate, Diploma, Degree 
These titles vary according to the subject, the awarding 
institution, and the importance given to the subject regionally 
and nationally. Even the term ‘Diploma’ has different mean- 
ings in that sometimes it does, and sometimes does not, carry 
graduate status. Therefore anyone wishing to qualify for ^ 
career in art education should seek accurate information from 
the colleges of art, from industiy or professional bodies. 

Recognition of Training and Salary Scales for Art Teaching 
The art teaching profession is represented on the Burnham 
Technical Committee by two members from the National 
Society for Art Education (p. 166; Appendix, p. 617). These 
representatives also serve on the Burnham Reference Com- 
mittee to deal with all matters regarding salaries of art 
teachers in any type of institution. 

The Royal CoUegfi of Art 

The Royal College of Art was established in 1887 on the 
recommendation of a Report by a Select Committee on Art 
and Industries which suggested the formation of a School of 
Design in which there sho^d be practical as well atT'^eoKetical 
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instruction, and also where the direct application of art to 
manufactures should be deemed essential. In 1896 the 
School was given the title of ‘The Royal College of Art’ and 
from that date granted the Diplom^ of Assodateship. Its 
mode of governance, finance and organisation have recently 
been ^atly altered, with far-reachinechanges, actual and 
potential, which have been graphicuMS' described by the 
present principal [15]. 

To-day the College has six separate schools which were 
originally contained in the School of Design — ceramics, 
fashion design, graphic design, silversmithing and jewellery 
(including the Department of Industrial Glass), textile design, 
wood, metals and plastics, and each school now provides 
specialist training for designers for industry. 

Recruitment to the College is normally by competitive 
Entrance examinations held in January and February each 
year for admission at the beginning of the following autumn 
term. These are divided into t^e parts — submission of 
testimonies of study, followed later by practical and written 
examinations at the Royal College of Art, and then a personal 
interview. Students are not admitted to the College until 
after National Service has been completed, but ^y sit the 
examination before call-up and be granted s provisional 
place in the College on return from service. Individual 
students of exceptional ability may be admitted without pass- 
ing the normal entrance examination. Most students, how- 
ever, have received some form of training in the schools and 
colleges of art, for it is considered advantageous for candidates 
to have had not less than two years’ training in a recognised 
art or technical college, or school of architecture, before taking 
the entrance examination. 

On successful completion of the various courses, the student 
is awarded the Associateship of the College, but in the separate 
Schools of Wood, Metal and Plastics, Textile Design, Ceramics, 
Silversmithing and Jewellery, is awarded a Certificate. The 
Diploma, Des.R.CtA., is given only after the satisfactory com- 
pletion of a further nine months working in industry. Both 
Diplomas, the A.R.C.A., and the Des.R.C.A., together with 
prdiminary general education qualifications, fulfil the require- 
ments of the Ministry of Education Rules 109, and are 
accepted for graduate status and salary [16]. 

Slade School of Fine Art 

Chain of Fi ne^r t were established on the bequest of liVUx 
Slade at OxfQiti||||^:ambridge and London, and at Univsni^ 
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College, London, and he made a ftnrtiber bequest (lo <!!ndow six 
scholarships in line Art and to found a school of art. IStudenfs 
are admitted to the Slade School of Fine Art annually in 
October, and require a General Certificate of Education with 
Passes at Advanced Level in 'one or other subjects, but 
examination quali^tions are not regarded as essential for 
admission to the S^p^lSchool for its Diploma course. Students 
who enter the cou]t|d, study for the University of London 
Diploma in Fine Art [17]. 

Colleges Recognised for Art Teacher'' s Diploma 

In the sixteen centres recognised for A.T.D. in association 
with the Certificate of Education of the Area Training 
Organisations (p. 818), opportunity is given during ^the 
one year course for students to have practice and theory 
teaching under supervision. A Master of Method is in charge 
of these teacher training departments, assisted by other 
specialist members of staff. 

Regional Arrangements in Art Education 

In 1988 an attempt was made by the Ministry of Education 
to establid^^gionid Colleges of Art for the purpose of provid- 
ing the very^best training, i.e. where equipment was available, 
and to make it possible for uneconomic classes in smaller areas 
to be transferred to the regional college. A notable achieve- 
ment of this co-operation was in the Southern Regional Col- 
leges of Art, comprising Southampton, Portsmouth, Bourne- 
mouth and Winchester, where advanced training is available 
at one or other School and each School specialises in one 
direction or another. Other colleges have been recognised as 
regional- colleges in themselves as at Bradford, Leicester, 
Leeds, Manchester. 

An important advantage of regional arrangements is that 
industries in rural areas can have facilities for training in 
the best centres, either in short term evening classes where 
transport is available, or in longer term training when 
staff from the larger colleges can be seconded to the smaller 
schools. 

One of the most significant panels established by the several 
Regional Advisory ^unojOi (pt 185) is that deal^g with Art 
and Design, on which the Council of Industrial Design and the 
Society of Lidustrial Artists have been asked to nominate 
specialists. 
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Co-operaiiotit Betaeen CoUeges of Art and Tetknicd Coikget 
and Vnivertities 

Certain subjects, as for example. Printing, may be entirely 
'within the CoUege of Art, or wholly in the College of Tedi- 
nology, or the staffs of both may be jointly responsible 
for the subject. The joint system occurs throughout art 
and technics education, the responsibili^ for the aesthetic 
side preferably being t^t of the college of art, while the 
technical aspect remains the responsibility of the college of 
technology. Under certain authorities those subjects in which 
aesthetics and irisual appeal are of first importance, come 
under the control of the principal of the college of art, while 
in others they come under the principal of the college of tech- 
noL||y. The system employed depends largely on local con- 
ditiraf . Besides printing, there is obvious need for co-opera- 
tion in boot and shoe, textiles, in worsted, printed and knitted 
fabrics,, and for this the sympathy and interest of the local 
advisory committees for the particular industry is of great 
importance. In point of fact, in many places, industry has 
attached little importance to design, aesthetics and appeal. 

Painting and decorating has a very close affinity with the 
building industry, but at its best and in its highest reaches, 
is much more an artistic craft than a trade, a relationship 
analogous to that of architecture with building. The success 
of all teaching depends on the teacher, but the en'vironment 
is none the less important. The whole range of training and 
subject matter is closely allied 'with the artistic crafts with art 
training, and with the examinations in the college of art. 

The college of art sends many of its students to the college 
of technology for subjects for which it is better equipped with 
lalxnratories, machine tools and staff. The college of tech- 
nology may, and probably does, send students to the college 
of art, for design, coloiur and subjects for which it is properly 
equipped and staffed. Many schools of art are housed within 
and administratively are integral parts of technical colleges 
(Appendix, p. 601 ). Every effort should be made to ensure 
that the student receives the best possible aesthetic, craft and 
technical education he needs, no matter in which department 
this may be available. 

Co-operation 'with the universities is chiefly in connection 
with the training of art teachers and the examination of 
students for the Certificate of Education. This relationship 
between certain colleges of art and university institutes of 
education is de^ ||jth on page 818 . In addition to co-opera- 
tion between flK college of art, the technical college, the 
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tadwaity attd t&yptimacy' and aetxmdafey aOicipla, ihesa is 
often a dose link %ith the museom and art gallery. This 
indudes exhibitions as well as fadlities for study. 

E^ibUions and PaeUiUes aoaUMe; Design Centres 
Many schools of art are housed in buildings of their own. 
others form a smaU part of the technical college, or exist in 
some part of ano&er building, such as a musemn. The 
facilities available for exhibition purposes, therefore, vary a 
great deal. Those udth a central hall for exhibitions are very 
rare, but in such cases they not only serve their own purposes, 
but those of various industries for which special exhibitions 
of particular interest to students and industry are hdd, and 
also for the encouragement of a progressive outlook 
and craft teaching in schools of general education. * 

The establishment of design centres has provided studentiif*' 
with fresh opportunities for study, and through exhibitions 
the contemporary international background has been made 
readily available. This has been particularly true in the case 
of the Cotton Board (p. 422) which has had considerable experi- 
ence in providing lectures and exhibitions, and in the selection 
of students with ability in design, for direction to the industry. 

Unfortunately, the Design and Research Centre for the Gold, 
Silver and JeweUery Industries has been disbanded, but the 
Goldsmiths’ Company retains a large selection of photographic 
reproductions of new work of contemporary design, and offers 
other facilities for study, and for borrowing and buying 
photographic prints. 

The Crafts Centre of Great Britain has a permanent 
exhibition of work by eminent craftsmen in ceramics, metal- 
work, textile fabrics, wood engraving, lithography and the 
like. It was established by certain Craft Societies of Great 
Britain with the help of the Board of Trade, and the work 
exhibited is available for sale [18]. 

The International Wool Secretariat offers probably the 
widest range of all facilities available on the education^ side 
being admirably equipped to deal with all the technical, 
aesthetic and fashion aspects of the uses of wool. Its publica- 
tions are offered free with the exception of Wool Window, 
which shows the part played by wool in display and foshion 
and is a noteworthy production [19]. 

The Ministry of Education's Effect on Art Training 
The Ministry of Education’s action in passing the art 
examinations over to the Nationcd Advisory Conwttee on 
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Art Examinatioiis and th^s in part to theatbfessional bodies, 
was an excellent one, for a good deal m co-operation has 
resulted between the interested bodies, particularly the 
Association of Art Institutions, and the National Society for 
Art Education. In fact, had the Ministry asked the profession 
to take them over earlier, the National Society for Educa- 
tion would have been extremely reluctant to do so, but confi- 
dence has now been established effectively, with the interest 
and co-operation of the H.M.Is. and the principals of the 
colleges. Not only was the Ministry directly responsible for 
the art examinations, but also for the Royal College of Art 
until lately, when it appointed an autonomous governing body 
(p. 608, ref. 82). 

X^e general criticism, which led to the setting up of the 
jBray Committee [7], was that the examinations did not serve 
the purpose for which they were intended, except for art 
specialist teachers in grammar schools and art schools. 
Although the Ministry of Education has altered the examina- 
tions from time to time, with a view to doing two things — 
making them more applicable for teachers of art, and for 
designers for industry — ^it has never succeeded in interesting 
the various industries. 

The new emphasis is on the responsibility of the art teach- 
ing profession for the standard and scope of the examinations. 
There is much internal assessment, and another important 
point is that now the work done during the period of training 
for the examination is taken into consideration in the result 
of the examination itself. This counteracts some of the 
awkward cases formerly arising where a brilliant student 
failed wholly on what he had done on the few examination 
days after two or four years’ training. At the same time, the 
Ministry of Education received no criticism on the punctilious 
methods of examining and the fairness of conducting the 
examinations themselves, apart from these anomalies of good 
students failing which, of course, may still occur. Criticism 
does not now go to the Ministry but to the committee respon- 
sible for the examinations. This committee is divided into 
two sub-committees, one for the purpose of running the 
examinations effectively, and the other Imown as the Schemes 
Sub-Committee. All schools and colleges submit schemes to 
the Ministry who in turn pass them to the Schemes Sub- 
Committee to assess in various ways — as to wheth» the school 
has the necessary equipment, the proper teaching staff, 
adequate nunfi>q|^f students, and alro whether the subject 
has any indusfluirbacking. 
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There is stiH so^A^ticigm to that those respon* 

sible for the exammhtion have not yet solved the' problems 
arising from the fact that one examination is considered suit* 
able for two different purposes. The suggestion that one 
examination should be held for intending art teachers, 
together with handicraft, and another for those specifically 
training for industry, is likely to be much discus^ in the 
near future. The solution may lie in some scheme similar to 
the National Certificates available in technical education for 
subjects like textiles. 

The Fmetion of the College of Art 

The college of art is expected first to serve industry, insofar 
as it is responsible for training designers and craftsmen, gath- 
ering together the suitable ability available in the area. 
Secondly, it must act as a cultural centre for the area, pro- 
viding non-vocational classes for men and women interested 
in various aspects of painting and crafts. Thirdly, it should 
to some extent, act as a corporation department, advising on 
aesthetics generally, but particularly in such matters aa letter- 
ing, heralc&y, furnishing, silversmithing, pageants aua street 
decorations, printed matter, and interior decoration for civic 
purposes. Fourthly, the college of art should be a centre for 
advice and encouragement on all matters concerning art 
education in the local primary and secondary schools and 
evening institutes. In most areas the college or school of art 
provides classes for serving teachers, while in some cases the 
principal or members of his staff pay regular visits to schools 
in an advisory capacity. 

The standard of design of contemporary exhibitions is now 
so high that whenever space is available colleges of art should 
offer facilities in this field. Inevitably a good deal of space is 
required for this purpose, which some Local Authorities might 
consider extravagant; nevertheless others consider it an essen- 
tial part of the activities of a school of art, and therefore of 
great value to staff, students and the community. 

Staff. The scope of activity of a college of art depends on 
the reputation the college has made in industry. Certain col- 
leges have made their mark there, and some of the smaller 
schools have made a real contribution to the training and 
aesthetic side of one certain industry, in whose subject they 
specialise. The great penalty in ait teaching service lies 
in the present salary scales which are largriy based on 
numbers, for the college of art ean never compete with the 
technical college on numerical strength, but its work is of 
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j^rofound importance to Ihe country’s indnstries and to the 
community. 

BuearcL This term is normdBy applied to technological 
and scientific subjects. At the same time, a form of research 
is done in a college of art comparable with that done in tech- 
nical college or university, involving experimental projects 
and prototype work. In way a progressive attitude is 
maintained, and encouragement given to the exploration of 
new methods and materials in every department of the college. 

It is most important that staff and groups of students 
should have opportunity to do this in connection with indivi- 
dual industries, craft processes, and teaching methods. More- 
over their timetables should not be so heavy as to prevent 
them pursuing their chosen work. 

REFERENCES 

1* Ministry of Education Report 1952-3^ Table 40. 

2. ili^, Tables 46 and 47. 

8. DfKpfln from The Secretary, British School at Rome, 1 Lowther 
Gardens, Exhibition Road, S.W.l. 

4. Details from The Secretary, Board of Architectural Education, 
Royal Institute of British Architects, 66 Portland Place, W.l. 

6. Apply before 1st February to Registrar, A.R.C.U.K., 68 Portland 
Place, W.l. 

6. F. A. Mercer, ^e Industrial Design Consultant’, Royal Society of 
Arts Journal^ 11th April, 1945. 

7. Report of the National Committee on Art ExaminalionB (C h ai rm a n , 
F. Bray) (H.M.S.O., 1948). 

8. Teachers and Youth Leaders^ Report of the McNair Committee 
(H.M.S.O., 1944). 

9. D. Hudson and Kenneth W. Luckhurst, The Royal Society of Arts 
1754-1954 (Murray, 1954). 

10. National Society for Art Education (N.S.A.E.), 89 London Road, 
Leicester. 

11. The Society for Education in Art, 87 Denison House, 296 Vauxhall 
Bridge, S.W.l. 

12. The Association of Art Institutions, Secretary, Leicester College 
of Art. 

18. The Council of Industrial Design, Tilbury House, Petty France, 
S.W.I. 

The Scottish Committee of the Coimdl, 95 Bothwell St., Glasgow 2. 

14. The Society of Industrial Artists, 7 Woburn Square, W.C.l. 

15. Robin Darwin, ’The Dodo and the Phoenix: The Royal College 
of Art Since the War’, R^.A. Journal^ 5th February, 1954* 

16. Details tom 111 Registrar, Royal College of Art, South Kenain^ 

ton, S.W.7* 



ART Ml 

If. The«adeSdiod^niie 

18. The ChnftsC^t^&C^t Britain, 

19. The Intexna^onal Wool %ecietatiiit, Doiland Boueet 18-^20 
Regent Street, S.W.I. 


BlBUOOnAPHir SEIATED TO ART EDUcItION 
Author Title PubUeher 

Robertoon, S. M. Creative GrqfU in Education RoiiUedge 

Holmes, K., and CoUinson, H. Child Art Chrows Up Studio 
Berry, A. Underetanding Art Studio 

Read, Sir Heibert Education through Art Faber A Faber 

Ministry of Education Art Education: pamphlet 6 H.M.S,0. 

Journal of the Royal Society of Arte 


No. 4808 

E. M. 0*R. Dickey 

No. 4821 

F. A, Taylor 

No. 4828 

S. M. Scott 

No. 4400 

Kenneth Holmes 

No. 4482 

A. H. Rodway 

No. 4457 

Cyril Kisby 

No. 4458 

J. C. Vidgen-Jenks 

No. 4698 

F. A. Mercer 

No. 4712 

Kenneth Holmes 

No. 4794 

Robin Darwin 

Journal of Textile Inetitute 
Volume 20 Kenneth Holmes 

Journal of Education 

June 1054 Kenneth Holmes 
July 1054 Eric T. EUmes 


Industry and Art Education on 
the Continent 

Training of Art Students for 
Industry and Commerce 
Training of Art Students for 
Industry and Commerce 
Co-operation between Manufac- 
turers and Art Schools 
Training of Art Studente^or 
Industry and Commerce 
The Future Designer from 
Elementary School to College 
Co-operationbetween Art Schools 
and Glass Manufacturers 
The Industrial Design Consul- 
tant 

The Place of the Art School in 
the Life of the Community 
The Training of the Industrial 
Designer 

The Training of Textile Designers 


Art and Technics 
Art and Wellbeing 



CHAPTER XI 


WOMEN IN FURTHER EDUCATION 

By MIS9«E. ROLLINGS, B.A. <Aobiik.) 

WouEN take advantage of the further education facilities of 
this country equally with men. The 1952-6 Report of the 
Ministry of Education shows that out of 2,061,718 students in 
all grant-aided establishments 1,061,088 were women. In 
addition 74,447 women (as compared with 62,756 men) 
attended adult education courses of various types, including 
sustained courses. Women are in attendance at practically 
every type of course offered but naturally the majority of 
them 'come for subjects concerned with their personal or 
dmnestic life. In 1652-8 there were the following enrolments 
in classes in domestic and women’s subjects: 

Full-time students 1,198 

Part-time day students 19,118 

Evening class entries 555,072 

The evening class entries have been analysed by the Minis- 
try of Education on a subject basis. Assuming at most two 
class entries for students, these are equivalent to some 800,000 
students. Since they are almost 90% of the total they should 
give us a fair picture of the order of popularity of women’s 
subjects. They are shown in Table 42. 

These figures show that the needlecraft subjects are the 
most popular of women’s subjects and account for 78% of the 
total class entries, of which ^essmaking itself attracts 48%. 
Cookery has only 15% and the entries for child care and home 
nursing are surprisingly low. This pattern might possibly 
change with the spread of facilities, but it is safe to assume 
that needlecraft subjects will always retain their place at the 
head of the list. 

NeedUercfi Svi^ects 

Work with the needle in the making of clothes and home 
furnishing is traditionally a feminine activity, and it was 
natural that in the early evening institutes it was the first 
‘women’s siihjQgl^ offered. In 1896 there were already 1,212 
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TABLE 4a 

BviMiNa Class Bmtsibs xm Dokbstio aiid Woubm’s SuBOon, latS-a 


Major estabUsh- 



ments and 




Evening 

Art 


NtedlecrqftSt^eda 

Institutes 

establishments 

Total 

Dressmaking 

248,121 

|»0,450 

258,571 

Glove mAlring 

8,560 

^ 81 

8,641 

Millinery 

7,207 

1,266 

8,448 

Needlework and Embroidery 

102,508 

6,964 

109,467 

Rugmaking and Quilting 

11,400 

62 

11,462 

Soft Furnishing 

25,276 

628 

25,899 

Tailoring 

24,t08 

1,884 

26,087 

Upholstery 

6,157 

180 

6,887 

Other Neraeorafts 

2,082 

18 

2,995 

Total 

481,909 

20,998 

4i9,902 

Child Care and Nursing 




Child Care 

990 



Home Nursing 

2,796 



Total 

8,795 



Other Subjects 




Cookery 

88,671 

812 

84,488 

Housecraft 

12,222 

22 

12,244 

Laundry 

59 


59 

Miscellaneous and General 

1,589 


1,580 

Total 

07,541 

8M 

08,875 


institutes which had needlework on the curriculum with dress- 
making as an ‘advanced course’. Classes in the repairing and 
making of clothes in those early days of low wages offered to 
women a real opportunity to help the family economy, and 
contributed in no small measure to the self respect of its 
members.' Similarly throughout two major wars, when the 
textile industry was mainly engaged in equipping the fighting 
men and women, the ‘make do and mend’ classes made a major 
contribution both to the family and to the national effort. 
Even to-day when the standard of living is a little higher and 
mass production has lowered the price of some clothes, women 
still find it an economy to make clothes. 

But if the time should come when clothes become even 
cheaper there may be some decline in dressmaking classes, for 
many women have a strictly utiUtariau attitude towards their 
attendance at classes. The busy housewife will carefully con- 
sider what value she can get from the sacrifice of her time and 
laboiur. Thus as the price of hats has graduaUy lowered so 
has the demand for nullinery classes decreased. Just at the 
end of the last war the shortage of consumer goods brouj^t 
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thousands of iromen into colleges and institutes solely to make 
handbags, slippers, gloves and toys. Attendances declined 
for these suhjM^ as the shops began to replenish stocks in the 
following years. Similarly, as furnishing textiles became 
cheaper, and #omen could themselves make curtains and 
covers for their homes at very much less cost than they could 
buy them ready made, there developed an increasing demand 
for classes where th^ could be taught the skills of home uphol- 
stery and soft furnishing. Many of those who come for 
utilitarian reasons only, with skilful teaching do become will- 
ing to subject themselves to the discipline of learning a craft 
thoroughly: they then begin to find in their classes an oppor- 
tunity for creative activity which they can use and develop 
for their own benefit and pleasure and that of their families. 

There are of course always in the classes the true <nrafts- 
women with an infinite capacity for taking pains and an innate 
poweil to create. Their work in fine needlework and embroi- 
dery, often of a remarkable standard, appears in annual 
exhibitions of institutes all over the country. Neither the 
utilitarian students nor the craftswomen are examination 
minded. They find their true satisfaction in the making of 
things. There are comparatively few women who work 
steadily through stages of learning to test themselves by the 
examinations of the regional examining unions and those of 
the City and Guilds of London Institute (Chapter V). For the 
year 1951-2 the class entries for needle subjects (in evening 
classes only) are compared with entries for the examinations 
of the City and Guil^ of London Institute. 



Class 

Entries for 
C and G 


entries 

examinations 

Dressmaking 

807,278 

1.275 

Millinery 

4,846 

28 

Needlework and embroidery 

180,561 

475 

TaUorixig 

20,125 

79 


470,810 

1,857 


Of those who take examinations some find careers for them- 
selves in home dressnuking, and many develop into part-time 
teachers of needle subjects. Some have come in from various 
branches of the clothing trade to improve their craft. It is 
from this type of demand that vocational training for tiie 
clothing industry has developed (p. 400). 

Cookery 

Cookery was^e second of the women’s subjects to^ be 
introduc^ inlMne earlv evenine institutes. It was a subject 
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iriiich needed mote qpaoe end mow^ eqvd^nnent tliiiN needle* 
erafts in the days when money tat education Was dUBcult to 
raise. The first teachers mUst have had difilo^ times. We 
read that in 1886 the Mandiester Sdiool Boa^ which was 
considered a progressive one, provided for each class one gas 
cooker and one cupboard for equipment [1]. Classes of over 
100 were usual and for practice ten studwts worked at each 
of ten tables, each student preparing am small part of the 
main dish and having to be restrained from enthusiastiot^y 
trying to do more than her sbarel 
Accommodation and equipment problems are still with us. 
So, too, are the problems of providing teachers. The teadtets 
of cookery in the first women’s institutes were the product of 
those early schools of cookery set up imder the patronage of 
Queen Victoria and with the impetus of the rising public 
interest in science resulting from ^e Great Ei^bition. The 
first school, the National School of Cookery, was housed in 
the Exhibition buildings in 1878 and withm the next four 
years schools of cookery were set up in Liverpool, Leeds, 
Edinburgh, Glasgow and Manchester. The trained women 
from these schook were sent out into their local areas vdiera 
committees of management organised cookery classes few 
women. They found the newly formed women’s institutes 
fruitful ground both for the teaching of cookery and the 
training of teachers. But the training colleges wUch devel- 
oped fium these schools of cookery have ceased, in the main, 
to provide teachers of adult classes and have concentrated on 
teacher-training for the secondary school stage. Improve- 
ment in salary scales has meant a disinclination on the part of 
the full-time teachers in secondary schools to do ad^tional 
evening work and in many tureas there is a shortage of teachers 
for evening classes in cookery. * 

The proportion of students taking examinations in cookery 
is somewhat higher than that in needlecraft subjects. In 
1952 when class entries (in evening institutes only) were 
95,607 there were 1,598 entries for the City and Guilds of 
London Institute’s Examination in Plain Cookery. This is 
possibly because, accommodation and equipment for cookay 
being limited, colleges are inclined to give preferential entiy 
to those wishing to take examinations. Most of these students 
have definite aims of qualifying themselves. Thus the young 
trainees of the gas and electrimty tmdertakings have always 
been encouraged to take the City and Guilds examinations up 
to the part-time teacher’s grade in cookery as well as the 
housecraft examination of the same body. The xmw gas and 
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deetridtjr boaids have continued this policy and now give 
facilities for day-release. Other students, oftw mature house- 
wives, set oidL to qualify themselves as part-time teachers of 
cookery aii4 ^<1 occupation not only in evening institutes 
but with maternity and child welfare departments, with 
voluntary bodies and with commerdal undertakings. 

In the past the domestic cookery classes provided the only 
places where those engaged as cooks or caterers or those 
wj^hing to set up tea rooms could get any help. Over the 
pflt 10 years however there has been a most interesting 
development in vocational training for this work. Never- 
l^less, the majority of students still come mainly for 
immediate wishes rather than needs. Many want help, not 
on the nutritional side of the work which they really nee^ but 
to learn to produce attractive dishes. Almost daily there are 
applications from women for ‘high class* or ‘fancy’ cookery 
or for cake decoration, when their knowledge of basic cookery 
is of the scantiest. A good piece of educational work might be 
done if these women could be accommodated in short inten- 
sive courses of the demonstration type that might encourage 
them to take up the study of cookery and nutrition more 
eetiously. There is certainly a great field of work after the 
et^ of 14 years of food rationing to teach young housewives 
the full use of the foodstuffs which are now available for them. 

DomesHc Courses 

Very few women attending in the evenings take organised 
courses covering the wider aspects of household management, 
which require attendance on two or three evenings per week 
over a period of years. A few take sustained courses leading 
to the City and Guilds examinations in cookery and ultimately 
to housecraft, but in 1952 there were only 180 entries for the 
latter examination. 

The regional examining unions offer planned domestic 
courses, but these are taken by comparatively few and at the 
preliminary level only. Of the 19,188 part-time day students 
most attend for single subjects, and it is probable that the 2,284 
students released by their employers come mainly from gas 
and electricity boards and hospital authorities, to take courses 
in cookery or laundry or housecraft to help them in their jobs. 

Full-time domestic science courses are established in specia- 
lised colleges and in many women’s departments, though the 
total of 1,198 students is not a large one in comparison say 
with 11,888 women attending full-time courses for commer- 
cial and pr(rfi|pbnal occupations. These domestic courses 
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aM used by a few students as a pN{>a»tion for bdbie life. 
Some come to fill in time while waiting to begin other careers 
such as nuning, others come to continue a subjeMt which they 
bave liked at school and because they would like some job 
connected with domestic science. They may eventuuy 
obtain posts as trainee demonstrators for gas and electrimty 
boards or solid fuel equipment manufacturers, or as trainee 
liousekeepets or matrons. 

These full-time courses in domestic subjects are usua^ 
organised for external examinations. Some colleges taM 
those of the regional examining unions, some those of the 
National CouncU of Domestic Studies [2] but most take tho||| 
of the City and Guilds of London Institute. A typical schenw 
of work may include cookery and needlework or dressmaking, 
with housecraft to follow in the second year and including a 
little general education. Such a scheme though comprehen- 
sive m training is inclined to be narrow in its conception, 
always keeping examinations well in mind. There is not much 
evidence of wider studies and herein lies a weakness that 
requires some thought and action. Several of the students 
who began in this way have continued with courses for as 
many as four or five years taking as targets the various City 
and Guilds teacher’s certificates (p. 152). 

Preparation for Marriage 

The bearing and rearing of children is still the most impor- 
tant of all jobs, for without it the race would perish, and it is a 
task which calls for intelligence and skill of a high order. The 
mother combines many jobs — ^thgt of housekeeper, cook, 
handyman, dressmaker, nurse, teacher, companion. For her 
transmissive and appreciatory functions she needs a wide 
education. To acquire domestic skills and learn the manage- 
ment of the home she needs special training, so that she may 
be helped to perform her job with as little frustration and as 
much economy of time and effort as possible. Not until mar- 
riage is imminent or she is already embarked upon her new 
job does she realise her deficiencies. Even then she does not 
quite know what she wants, and rarely comes for the sustained 
domestic courses which she really ne^. There are of course 
difficulties for married women. They are still the family 
bulwark in case of trouble and must bear the strain. The 
illness of the breadwinner, of the children, of the relative oi 
neighbour, the visit of the plumber, the electridai, the 
decorator, all militate against the married woman’s attend- 
ance at classes. 
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Most immai continue working until their marriage^ and an 
increasing number ther^hfter until the birth of the first child. 
The first yean of child bearing are especially ^filcult for a 
woman and it is then, when she needs most hdp, that her 
liberty to attend classes is curtailed. There have been experi- 
ments in the provision of crtehes attached to women’s insti- 
tutes with paid helpers to look after the children, but with 
space at a premium in most colleges it is unlikely that this 
tjTO of provision will spread. Even if it were so, it is doubtful 
Aether any but a few mothers would attend except for the 
classes which give them inunediate practical returns in cooked 
l&hes or finished garments. For the subjects the young wife 
Heeds urgently — the planning of the work of the home, the 
wise spending of the family income, the physical and psycho- 
logical care of the family — ^there would only be a small 
req^xise and that probably from mothers intelligent enough 
to need it least. The great opportunity for this important 
educational work will come when county colleges are estab- 
lished. Then almost all prospective parents will come within 
system of fbrther education and boys and girls can be 
tiraght together their responsibilities in family life and some 
j^mestic skills. 

*“The further education college will however always have 
responsibilities in this field. The Ministry of Education 
Circular No. 117, 5th July, 1946, drew attention to this. 
Under its stimulus many interesting experiments were made. 
One venture, arranged for engaged couples, attracted an aver- 
age of 150 students to a 12 weeks’ course which was offered 
every winter session for three years. The courses were of the 
lecture and discussion or demonstration type with well-known 
men and women lecturers. There were, however, very few 
men in any group and those, elderly bachelorsi Similarly to 
meet the special problems of marriage and homemaking in a 
foreign country, many colleges ran most successful courses for 
the English brides of American service men. Courses which 
specialise in the immediate practical needs of the bride-to-be 
in teaching her cookery and helping her to make a wedding 
trousseau can be very successful and some authorities have 
arranged carpentry courses for the husband-to-be to coincide 
with &ese classes. 

Colleges need to be constantly experimenting in this kind of 
work epecially in an effort to reach those who remain un- 
touched by other agencies. Flexibility in arrangement of 
cours^ is esaptial. They might take the form of single 1 m- 
tures or doQl^trations. exhibitions, courses of one evmuog 
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{MW week Cw a month, <Hr lasting one ifey or eWeek<<<ijiE Thay 
must be attractive and should be ve^ oarefblly planned, and 
directed to special needs, economic difficulties or market 
chanra. Enrolment and attendance should not be ham* 
pered by out-county regulations, and it may be that regional 
committees could help in this respect by organising this type 
of course on a regional basis. 

During the last war in the interests of the nation domestic 
science teachers carried their ^rnake do and mend’ and fbj||(l 
campaigns to homes, markets, stores, factories, waiting-rooms 
of hospitals and wherever they could make a contact with 
women. Here is a pattern of provision that could well 
followed in peacetime. Colleges, too, have a responsibility W 
keep abreast of changing conchtions in housekeeping — as much 
as in all their technologies. Indeed the two responsibilities 
overlap. There is need for the housewife to be introduced to 
the best equipment, tools and materials to lighten the load of 
housework. Colleges should help in encouraging the simplifi- 
cation of home life and teach men and women to measure the 
cost of labour-saving devices against the over elaboration |ff 
furnishings. They should give instruction in the simple 
mechanics of the things they use and of services such as el^ 
tricity, so that women may learn to use them efficiently ana 
with safety. They need also to learn to treat any accidents 
that may unfortunately arise from misuse or faulty equip- 
ment. Indeed ‘First Aid’ ought to be part of everyone’s 
education. Here is only a brief indication of the importance 
of ‘domestic subjects’ for both men and women. 

Personal and Social Studies 

The provision of opportunities for personal and social 
studies is no less important. It is now generally recognised 
that a knowledge of techniques is not enough for the successful 
organisation of any business, and similarly in running a home 
a knowledge of more than housecraft is required [24]. The pro- 
blem of human relations for instance is as important in the 
home as in the factory. Men and women need to know how 
to preserve their own mental health and to create conditions 
for the harmonious development of the personalities of those 
in the home. They need to know how to fit into the social 
group and to realise both the potentialities and the dangers 
of the impact of the group upon the individual and the 
family. This teaching could probably best be done in an 
indirect way. Thus in child care or brides’ classes an intro- 
duction to such studies might well be given by visiting 

X 
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lectunrs, espedall}^ bjr ||^e oonoemed with the educational 
work of the Marriage Guidance Coimdl. Tentative plans of 
this sort have recently been made by at least one domestic 
science department. The development of such studied should 
make a material contribution to personal happiness as well 
as helping to stem the increasing divorce rate and the ill 
effects of broken and unhappy homes. 

Training for Home-making by other Organisations 

There are many other agencies concerned <hrectly oc^ndi-. 
rectly with the domestic education of women. Most of them 
inglude instruction in domestic skills even when their purpose 
nuiy be dominated by religious, political or commercial 
motives, and many of them aim at encouraging interest in the 
world outside four walls and in developing a responsibility for 
it. The political parties have their women’s groujw; every 
relimous body has groups for girls, for young 'V^es and 
mowers; the gas and electricity boards and the kolid fuel 
undertakings have their teams of home service advisers who 
not only give public demonstrations of cookery and laundry- 
work but visit the homes of women requiring help in the use 
o| apparatus or instruction in cookery. The Electrical 
Association for Women [8], the Women’s Gas Federation [4], 
and the Women’s Advisory Council on Solid Fuel [5], have 
developed, through an original concern with problems of fuels 
and equipment, into important and progressive bodies deeply 
concerned with research into the problems of tHe housekeeper 
and with the wider education of women. 

In urban areas, community centres have developed their 
more informal women’s groups, and maternity and child 
welfare departments teach cookery, dressmaking, toymaking 
and many crafts to the women attending their clinics. In the 
towns there is also a rapid expansion of the Townswomen’s 
Guilds [6]. In December, 1958, there were 1,565 of them. 
Their aim is to stimulate the political and social consciousness 
of women but their provision always includes tuition groups 
in various domestic crafts. Perhaps the most important 
women’s organisation, certainly in the rural areas, is the 
Federation of Women’s Institutes [7], which has now over 
8,100 institutes with a membership of over 420,000 women. 
Besides working for the public good, and that very effectively, 
in pressing for betterment of rural conditions, the W.I> 
movement aims at ‘the improvement of individual skills and 
talents in coolmry, handicrafts, gardening, nursing and all the 
countless jol^m woman may be called upon to do, and the 
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wid«nkig of tiu metetMsn’ interdytothiot^ u^iliei dxwnoa, 
reading and lectures and talks oa laftas and days'. In 
the reriiM of handicrafts the W.I. has sliotm that mmen can 
be aicouraged to submit themsdves to graded tests to a very 
hi|^ standard and that it is wkh pride that they keep alive 
the highest standards of caaftsmani^p. Most of these assoda* 
tions are helped in small or large measure by those engaged 
in further education and many of them by fiiutncial grants 
local authorities. Demonstrators, teachers and lec* 
gturert as well as committee members, are often drawn brom 
the staffs of the Women’s Departments. 

Broadcasting and television services have made some con* 
tribution to ‘cbmestic’ education. Indeed one of the mo^ 
popular pf all television stars is Philip Harben teaching 
cookery. But such stimulation of interest is no substitute 
for the clfiss where questions can be answered, where two-way 
discussioid can range widely and practical work can follow. 

The NaUorud IruHUUe of Houaeworkera 

The most recent experiment in comprehensive training for 
domestic work is for those wishing to earn a living in domestic 
service and is sponsored by the National Institute of House- 
workers [8]. This Institute was established by the govern- 
ment under the Ministry of Labour and National Service in 
June, 1946, following the Markham-Hancock report on domes- 
tic employment [9]. Nine experimental residential training 
centres were IM up where the standard of training should be 
such as to gain improved status for the ‘houseworker’ and a 
realisation o&her social importance. 

In the recent period of national economy, the number of 
these centres has been reduced imtil only one at Harrow now 
remains open under the control of the National Institute of 
Houseworkers. This centre retains the pattern of training 
which the Institute laid down. The course for girls of 17 and 
over lasts 26 weeks and includes 20% of genertd educa^on in 
addition to training in household sl^s and practical Scperi- 
ence in homes. The course for younger girls l^ts nine months 
and is followed by a year’s work in a selected household b^ore 
they are tested for the Diploma of the Institute. The Diploma 
is awarded after examination and assessment of all branches 
of the students’ work. 

The Nationaf Institute of Houseworkers still retains its 
powers as an examining body and is increasingly used by local 
authorities for the examination of home helps. It has givaa 
some consideration to the training of domestic workers in 
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hospitak and it has done some interesting work in running 
domestic advice centres in the poorer parts of London. Many 
technical colleges are doing sii^ar work, and there is scope 
for a great deal more to be done as accommodation and 
money become available, and for the establishment of a 
close partnership between the Institute and the colleges. 
The Ministry of Eklucation has stated ‘that ultimately, train- 
ing to the standard laid down by the Institute may well form 
part of the country’s normal provision for further education*. 
Ia.M.220, 8th April, 1947.) 

Courses for Foster Parents 

Another type of course in homemaking for those earning a 
living as foster parents was stimulated by the Myra Curtis 
report on the care of children [10]. Some technical colleges 
have collaborated with voluntary bodies responsible for chil- 
dren’s homes, with the children’s committees of loe^authori- 
ties and with the Home Office in running ad ho^'^Wbirses for 
those already engaged in this work or full-time courses for 
selected men and women who would like to become house 
fikfents. 


Health Education 

Health education for women in the form of instructional 
lectures on positive health has received some attention. In 
1938 an urban institution by one advertisement attract^ 60 
women for a series of talks by the ‘family dootsr’. A sindlar 
series offered after the war brought no response at all, perhaps 
because the intervening years had pr^ucedsmuch more 
health information in the daily press and the women’s maga- 
zines and by broadcasting. But in the same year courses 
styled ‘beauty culture’ attracted hundreds of women up and 
down the country. These were really the same health talks 
with additional trimmings (none the less important) of 
instrwtion in make up, deportment and the art of dress- 
ing. Most of these courses were frowned upon as frivolous 
and were closed down during an economy drive, ^ut they 
were probably as valuable as any course of instruction ever 
given. 

Classes offering physical activities contribute practically to 
the health education of women, particularly when the instruc- 
tor is herself interested in the problems of^*^sitive health. 
There were 829,091 evening cla^ entries (men and women) 
for ‘physica^llture* in 1952-8. Physical exercises, gymnas- 
tic work, s^SSming, fencing, outdoor games, danang and 
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movement of every kind are provided for women "and th^ 
take advantage of facilities with enthuraasm and joy. Tlte 
Central Council for Recreative Physical Training with the 
wide scope of its work, including that in factories and clubs, 
has given even more opportunities for woman in every type of 
athletics and outdoor sport [11]. Many students develop a 
high standard and qudify themselves by examinations or 
summer courses to become part-time teachers of dance or 
leaders of physical training groups in clubs and youth centres. 
These classes are mainly for the younger women. There is 
scope for much more provision for the middle aged where with 
sympathetic treatment and right exercise many minor 
physical troubles could be alleviated. In all physical educa- 
tion classes, women should be concerned with posture, 
good walking and the knowledge of correct adjustment 
of the body to the kinds of activity that housework 
demands#^ 

Courses in first aid, home nursing and child care are offered 
in many institutes. The evening class entries for first aid 
(styled ‘ambulance* in the Ministry’s 1958 report) were 15 , 524 . 
A large number of these would be women and most would 
attend in connection with their work or because of their mem- 
bership of the St. John Ambulance Association or the British 
Red Cross Society. Class entries in home nursing were 
2 , 796 . In child care there were only 999 . Why are so few 
women attracted to this subject, so important to the majority 
of women? The maternity and child welfare departments of 
local authorities do a great work in this field but only for 
those who attend the antenatal or post-natal clinics. This 
lack of interest may be because before marriage the coming 
of children seems far away and, as we have seen repeatedly in 
this survey, women are mostly concerned with their immediate 
wishes and needs. Child care seems less important than 
dressmaking. 

Recreational Classes 

The word ‘recreational’ may lose its significance in the face 
of the alleged need for economy, but ^ose working in the 
field of education know that the ‘recreational’ classes are pro- 
bably as socially important as the organised courses for 
quaMcations. 'There must always be provision somewhere 
of places where women can meet with a mutual interest in 
making or doing things together. The drama group, the 
choral society, tiie ga^ening class, the flower airangement 
class, tile riding circle, &e speech training group, the 
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handicraft class have by>products in human happiness that are 
immeasuralAe. They are often a relief to tiie overstrained 
jprofessional woman or the harassed hotisewife and they have 
brought solace in human companionship to the bereaved, the 
old and the lonely. These classes give all those who attend 
the self-respect of accomplishment and often reveal unex- 
pected talents. It is from these students in recreational 
classes that we draw many of those willing to study seriously 
and qualify themselves so that they can in some form give 
back what the community has given them. 

One such went out recently to Malaya with her policeman 
husband. She began to teach dressmaking to the Malay 
women in their vUlages with courage and ingenuity. She 
devised patterns for the women’s traditional garments that 
made them more comfortable in wear and smarter in appear- 
ance. The patterns were printed and the directions trans- 
lated into the Malay and Chinese language (by the Women’s 
Institute which sponsored her work) and were in great 
demand. More than that the teacher endeared herself not 
only to the royal house, but to the crowds that came into the 
iHOage halls to take their lessons with all their children about 
them, and who struggled with the teacher through all lan- 
guage difficulties (sometimes indeed with the husband’s aid). 
She brought back to this country a real affection and admira- 
tion for ^ese women. She tells how, after the initial lesson 
which was on the making of a child’s frock, the whole group 
of 80 women turned up the following week with the frocks 
completed in the finest stitchery and proudly displayed upon 
their offspring. She tells of private students who when she 
moved her home still came for weekly lessons across 25 miles 
of bandit-infested country. Here was a quiet piece of work 
which will bring rich rewards in human understanding and had 
its beginnings in a recreational class. 

Women who have found a flair for craftwork have been 
attracted to occupational therapy, or have become teachers 
of crafts to the blind, the crippled, the deaf and the old and 
to those in prisons and remand homes. In the war many of 
these women helped the staffs of colleges to provide craft 
instruction for service women in isolated stations and con- 
tributed greatly to their morale. Men also have come to these 
handicraft classes provided for women, to find the same relief 
from the strain of professional jobs in using hands in weaving, 
rugmaking, basketry, pottery, leatherwork and even em- 
broidery. 3||| importance of this work should never be 
underestimated. 
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Service to the Conmmily 

Another socially important job, often nnknowtt and tmder- 
estimated, done by the women’s departments and ootteges, is 
their service to the local community. The teachers are called 
upon to judge innumerable competitions and -exhibitions of 
needlecrafts and handicrafts, to test the cakes and the pre- 
serves at the local flower show, to judge public speaking con- 
tests, and speak on all kinds of topics to every kind of women’s 
group (and often to men’s groups too), to give advice on 
careers to parents’ associations and to act as an information 
bureau for all matters concerning the further education of 
women. They are even called upon to solve housecraft and 
cooking problems by the Press and the general public. They 
provide ad hoc courses of all kinds to meet specific teaching 
or craft needs of women teachers in evening institutes and 
sometimes of secondary schools. They hold exhibitions of 
work which are an encouragement and stimulus to high 
standards of craftsmanship in their neighbourhood. During 
two wars they have been live centres of information and help 
to the women of this country in times of serious shortages. 
The community can in return give help to its women’s depart- 
ment; a few colleges have found that one way in which 
this can be done is through advisory committees whose 
members have been drawn from representatives of women’s 
associations or from outstanding women in the area. Such 
committees have given prestige and publicity to women’s 
work as well as sound advice and practical help (p. 181). 

Research 

Another service to the community which the technical col- 
lege should fulfil is that of research and investigation in its 
own fields of study. This applies equally to women’s work. 
There are some agencies doing interesting work in designing 
domestic equipment and in kitchen planning on a commercial 
basis, as for example the Good Housekeeping Institute [12]. 
The Women’s Gas Federation and the Electrical Association 
for Women have done similar work particularly in rega^ to 
their special fuel interests and latterly the National Institute 
of Houseworkers has done research mto the timing of house- 
hold tasks. There have been studies of many problems of 
housing and living by staff and students of universities — ^but 
far more needs to faie done for the benefit of domestic life. 
With the development of vocational courses for those occupa- 
tions developing out of domestic work like clotiiing, catering 
and laimdry work there is just as great a need in these fields. 
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Colleges should hare the closest lelationship xdth industry 
and with the manufacturers of equipment. Tte first step 
towards this liaison is the establis^ent of effective advisory 
committees for each trade and for, members of the staff to 
join the professional institutes for which they are qualified. 
Reduced contact teaching hours for selected members of 
staff will be essential (p. 541). 

Vpcational Training 

It could be argued that most of the women’s subjects are 
Vocational’ in that they help women in their work of provid- 
ing for the needs of the family. Let us, however, keep the 
word for courses leading to paid employment in industry. 
There are many industries which cater for personal needs and 
which have developed out of the original work of the house- 
wife. Some, like spinning and weaving, have passed com- 
pletely from the home and have become major industries. 
There are others of later growth like catering and clothing 
which are still mainly unregulated and which work in 
small units (p. 201). They employ large numbers of women 
and up to recent years have had a record of low wage rates, 
and poor working conditions. For many years past great 
efforts have been made by the enlightened ones in these indus- 
tries to attract a better t}rpe of young entrant, to improve the 
standards of craftsmanship and to establish approved 
qualifications. 

To that end many of these industries have set up their ‘pro- 
fessional institutes’. The catering trade is an example. 
Certain members began by working for a betterment of con- 
ditions and succeeded in getting a Catering Wages Act passed. 
At the same time the Catering Trades Education Committee 
was formed with the enthusiastic help of Mr. Macauley 
Painter, H.M.I. Out of this developed the now flourishing 
Hotel and Catering Institute [18] which was incorporated in 
1949. Like other professional bodies, the Institute is con- 
cerned with the advancement of technical and general educa- 
tion among members of the industry, with the interchange of 
information and ideas and with the setting of standards for 
entry to the various grades of membership (p. 541). The 
Institute recognises certain of the examinations of tiie City 
and Guilds of London Institute. It also conducts its own 
examinations in waiting and for book-keeper receptionists, 
and has recently completed its syllabus of work for its 
As8ociateshipJ|||mmination. 

More recen#^embers of the clothing trade have established 
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the Clothiiig Itutitate {1<|] wiA dmikr edmintUe and 
objeets (p. 401). 

In the laundry trade the Laundry Industry Education 
Board was set up after the wiyr, sponscHred by the Institution 
of Britislfi Launderers [IS] and the Association of Women 
Launderehi, and though ^ pattern is not that of the profes- 
sional institutes the Board has in common with them a sincere 
desire to encourage education. 

Catering 

This industry is the fifth largest in the country. Forty-two 
per cent, of those engaged in catering are women (who number 
868,000) and are more than 5% of all the women gaihfiilly 
employed. It is an important industry not only in its contri- 
bution to the health and well-being of the nation but because 
of its material contribution of foreign currency from a rapidly 
expanding tourist trade. 

Until 1948 technical education for the catering industry on 
the hotel side was available only at the Westminster Technical 
College. Now there ore full- and part-time courses at over 100 
technical institutions. The natural home for these courses 
in most colleges was in the women’s department. Some 
colleges attached them to the bakery and confectionery depart- 
ments while others started new departments for this work. 

FuU-time Courses. There are full-time courses of training at 
88 technical institutions. These are planned at two levds. 
There are courses for the modem secondary school leaver last- 
ing usually for two years and leading to positions for girls as 
assistant cooks in hospitals, school kitchens, industrial can- 
teens, Or as trainee housekeepers; for the boys as commis 
chefs or waiters in hotels. There are courses for older entrants 
from the grammar schools requiring educational qualifications, 
usually a minimum of four passes at ordinary level in the 
General Certificate of Education examination. These courses 
may last for three, four or five years, including experience in 
selected establishments, and are meant to lead eventually to 
positions of hotel management. Mddt of these courses are 
planned with the City and Guilds of London Institute’s 
examinations in mind and nearly all begin with the 'Basic 
Training for the Catering Industry’, which is wide in its 
scope and designed to give a training useful in any tjrpe of 
work in hotels or catering establishments. This is usually 
followed by specialised courses in the second year leading to 
the City and Guilds of London Institute’s exafivination in 
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‘Cookery Hp^ Hot^ and CatHHqg f^Uishmoits’, and* the 
btermediaie Waiting ExaminatioM of the Hotel and Catering 
Institute. Some colleges which provide longer courses award 
their own dipAomas, others provide courses lead^ to the 
examination ^ the Associateship of the Hotel an|R)atering 
Institute although the award is not granted until approved 
experience has been acquired. Hook-i^per receptionist 
courses and other short courses to medlrapecial needs of 
caterers or hoteliers are offered in some colleges. 

Other full-time courses of training, which have developed 
mainly in the specialised colleges of domestic science, are for 
women who ulti^tely wi^r to fill managerial posts in the 
school meals or nospitcd m^s services, or in industrial can- 
teens, residential schools, hostels or hospitals. The age of 
entry is at least 17 years and educational qualifications are 
required for entry to all types of courses. For those wishing 
to talce the National Certificate of the Institutional Manage- 
ment Association the age of entry is at least 18 years, and the 
candidate must have a certain number of passes in the Gen- 
eral Certificate of Education or equivalent educational quali- 
fications [16]. The course is a wide one and includes practice 
in large-scale catering. At the end of two years, students sit 
for the I.M.A. examination and then are placed in junior posts 
in approved establishments for one year, at the end of which 
they must pass a second examination, before they receive the 
I.M.A. certificate. 

The Institutional Management Association has a similar 
scheme of training for women wishing to obtain the matron 
hbusekeeper’s certificate, but this course is at present avail- 
able only in two colleges. The National Council of Domestic 
Studies is used by some colleges as the examining«body for 
similar courses. 

Part-time Courses. In 1952-8 there were 7,188 students 
attending part-time catering courses in the evenings, but so 
far the development of day-release schemes has been slow. 
It is admittedly difficult to release young employees from 
such a personal service-as catering and it may be that some 
form of sandwich course will be the solution (p. 86). With 
the setting up of the National Joint Apprenticeship Council 
for the Hotel and Catering Industry, and the introduction 
of a similar apprenticeship scheme for hospital cooks there 
ought to be a rapid expansion of day-release. The part- 
time student||pome mainly for the same examinations as are 
taken by th^ill-time students. Many local authorities and 
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hospital boaids TepSgnis* aadsGkiildr |f Londrai 

Institate’s catering certumtes far incHiaaed wage rates, 
which is a great incentive thou^it also brings id some nnsuit* 
able studmts. To meet the weds of spedaliagd groups the 
Union oipjancashire and Cwshire Inrotutea, has recently 
introduced several catering courses. 

A useful course^r those who already have catering experi> 
ence and who nec^to widen their knowledge of the science of 
nutrition is that leading to the Certificate in flutrition in rda- 
tion to Catering and Cookery of the Royal Society for the Pro- 
motion of Health [17]. The course includes a general intro- 
duction to the principles of nutrU|m and them application, the 
composition of foodstuffs, nutimonal requirements and the 
effects of cookery on food. It is planned for those in charge of 
catering establishments, hospital kitchens and school kitchens. 
The certificate is recognised by the British Dietetic Associa- 
tion, but it does not qualify its holder as a dietitian [18]. 

Part-time courses for the licensed trade leading to national 
recognised qualifications have been sponsored by the National 
Trade Development Association in co-operation with education- 
ists [19]. These are offered in most colleges where catering 
education is provided and are occasionally incorporated in 
the third year of full-time training. 

Clothing Trades 

For various reasons, clothing technology is dealt with 
separately in Chapter XIII (p. 400). Here it may be noted 
that a high proportion of the students in full-time courses are 
women (e.g. 1,148 out of 1,196 in art establishments in 
1952-8), as is also true of the 4,596 students in part-time trade 
dressmakihg classes. By contrast few of the 4,092 students 
of tailoring and cutting are women. 

There are as yet no trade examinations for those engaged 
in retail dress making , millinery, the corsetry trade or embroi- 
dery. The syllabus in machine embroidery, offered by the 
City and GuUds of London Institute, was not taken up by 
colleges and was withdrawn during th^ recent re-oiganisation 
of the needlecraft syllabuses. There is, however, some scope 
in urban areas for classes in embroidery, both hand and 
machine, for the dress trades, or for those seeldng work with 
firms specialising in church or badge embroidery or with 
manufacturers of embroidery materials. These courses are 
usually provided in colleges of art, but the specialised colleges 
in London (p. 44), and a few other technical colleges make 
provision, especially where it is needed for the dress trades. 
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Nuning^ 

There mt fiill'tiine pr^ursm^eourses offered in many cd* 
leges for girls between fo and 17. These continue general 
education and include the special subjects of anatomy, 
physiology, hygiene and sdeim to prepare studeits if they, 
wish for Part I of the Preliminary Examination for State 
Registered Nurses of the General Nursing C^pncil [20]. There 
are a few part-time evening courses in mastence for girls 
(dready in othe»»employment and who wish to keep ^ve 
interest in their chosen vocation. One such course under the 
enthusiastic leadersl^ of an ex-sister tutor has for many years 
past provided aMflully 20 to 80 recruits to hospitals aU over 
England. Thd^majority m these have made spectacular 
headway, perhaps by virtue of the toughness of character 
which has kept them in attendance at classes for two and 
three evenings a week for three years (p. 119). For the few 
who>have not succeeded the course has nevertheless provided 
a valuable education. 

The recruitment of girls for nursing still remains very 
inadequate. In an effort to improve the situation hospital 
boards have recently instituted ‘earning and learning’ 
schemes. The girls are employed in the hospitals and are 
paid a wage. They attend further education institutions for 
one or two days each week. They are not allowed to do any 
work in the wards, but it is presumed that contact with the 
life of a hospital will keep ahve their interest until they are 
old enough to begin training as ntirses. Whether or not the 
scheme will be successful in its final recruitment of sufficient 
nurses has yet to be proved, but it is popular in its first appeal. 

There are similar courses also for nursery nursing, with part 
of the week spent in nurseries or nursery schools gaining prac- 
tical experience and the rest spent in the techmcal college. 
Students attending these courses are paid a small weekly wage 
and the courses are often used as a preparation period before 
training for general nursing. Others work for the examinations 
of the National Nursery Examination Board in order to take up 
posts eventually as matrons of nurseries or in private households 
[21]. A few continue their general education and enter teacher 
training colleges to become nursery school or infant teachers. 

The women’s departments of technical colleges also help 
hospital authorities by providing courses in invalid cook^ 
and physical training for the students in the nurses’ tram- 
ing schools. There are also specialised courses in major 
establishme^ toe the training of health visitors leading to the 
examination^f the Royal Sanitary Institute. 



«roiiEN IN ftmiHiR iDmuoN m 

Httirdre»$ing 

This is a craft with a lonj; traditidnoul those older men and 
women who came to practisey^ after arduous apprenticeship 
have a respect and enthusioB for their job. .They, like so 
many other craftsmen, have turned to the technical collie to 
help them to so]^ present-day problems of training. There 
is as yet no Joinmpprenticeship Council for Hairdresseril^ but 
the various organisations have co-operatdL in formulating 
apprenticeship schemes which include the principle of day- 
release. In 1952-8 there were 758 girls wd 99 boys attending 
in the daytime and 2,608 evenW studHUt^^ln co-operation 
with the City and Guilds of Lonwn Institd^^cmbers of the 
trade have drawn up an examination syllabus which is wide in 
its scope, including as it does not only saloon training, board 
work and an intr^uction to wig making, but also applied 
science, hygiene and art, Engl^h and calculations. The 
examination is accepted by the Hairdressers’ Registration 
Council [22]. The saloon training of apprentices however 
presents many problems. Some of the larger saloons are run 
by business men or women who employ craftsmen and crafts- 
women. These are imable to spare time and have no incentive 
to train apprentices. In the small saloon run by the skilled 
hairdresser the clients expect personal attention and the 
problem of training is just as difficult. In most rural areas it 
is almost impossible to train for hairdressing. Since there is 
a constant shortage of skilled workers in this trade it would 
seem that there is scope for the development of full-time pre- 
emplo 3 rment courses. There are such coiurses well established 
in London with 86 boys and 178 girls in attendance in 1952-8. 
Recently '*a similar course opened in Manchester. These 
courses are approved by the Hairdressing Wages Council as 
fulfilling the conditions of apprenticeship for the assessment 
of wage rates. 

Beauty culture and manicure are usually included in the 
hairdressing courses. A course which might well find a place 
in colleges where there are well supported classes in hair- 
dressing is that leading to the examinations of the Institute 
of -Trichologists [28], whidh deal with the health and diseases 
of the skin and hair, its duration is normally three years, 
involving attendance on three evenings a week few the study 
of chemistry, physics, physiology, materia mediea and phar- 
macy, microscopy anH the diagnosis of akin and hair disease. 

* A National AppnntiaMUp Coonoil for the Halid WMi ng Ckafo baa now 
been set Up (89 C&afton Way, WA) 
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Laundry 

Day>release schemes tw the training of girls in the laimdry 
trade are in operation i^ few urban centres. ‘The Learner- 
ship Scheme for Girls’ is a two years* course. The syllabuses 
of work are published by th6 Laundry Industry Education 
Board, and prominent members of the industry give voluntary 
service in lecturing on matters of laundry organisation, while 
college staffs deal with such matters as the physical properties 
of the textile fibres, detergents and water. It is hoped that 
the girls who are trained in this way may eventually become 
the forewomen and supervisors of the industry and that the 
possibilities of advailCement may attract a better type of 
worker. The Cify and Guilds of London Institute examina- 
tion in Laundry is for a more advanced course which may be 
useful as the leamership scheme progresses. 

Staffing Problems 

Staffing presents many problems, for the greater part of the 
teaching is needed in the evenings and must therefore be done 
by part-time teachers. Not until there is a big expansion of 
day-time classes can the number of full-time teachers be 
increased. There were in 1952-8 only 1,604 full-time women 
teachers for all subjects in all the further education establish- 
ments. Like other technical teachers, the full-time women 
teachers are expected to share the evening load of work and 
this together with the exacting nature of adult teaching does 
not easily attract teachers who are qualified to teach in 
primary or secondary schools, except for short periods to gain 
additional experience. Nor are the domestic science teadiers 
who teach in the daytime, eager to do extra work in the 
evenings. The women’s departments therefore must rely on 
other sources of supply. 

We have seen how the need for teachers of cookery was 
first met by the schools of cookery from 1878 onwards. The 
need for dressnu^king teachers was just as urgent, and here the 
City and Guilds of London Institute began to help when in 
1894 the first examination of the Institute to establish a craft 
standard in dressmaking was held. In 1904 the first examina- 
tions were held for teacher’s certificate in dressmaking and 
in miUinery. In 1905 the teacher’s certificate in needlework 
was introduced and in 1929 that in ladies’ and children’s 
tailoring. The teacher’s certificate in cookery was not 
offered until 1982 when the teacher’s certificate in home 
upholstery wa^lso introduced. 

Up to 1958|^,000 women have taken examinatioDS in the 
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various women'i subjects ofiFered by the C.6.L.t., and 8,800 
hold the teacher’s certiflcahe. From 1945-52 teacher’s 
certificates have been awarded as flSlows: 

Dressmaking 1,140 


Needlework 401 

Tailoring 8 

Millinery 25 

Cookery 582 


In the main these certificates have been obtained by women 
of mature experience often with a background of trade train- 
ing and a competence in the craft which wins the respect of 
those they teach. They have proved very satisfactory 
teachers of single subjects to adult students, lliere has lately 
been a development in some colleges of schemes of full-time 
training, particularly in dressmaking, which in the final 
stages of the course have given younger students the oppor- 
tunity of obtaining a teacher’s certificate. Some of these 
young teachers have been appointed to full-time posts as 
needlework teachers in secondary schools under the special 
terms laid down by the Ministry’s Circular 178, 21st June,- 
1948. Some have found employment in further education 
establishments either as full-time or part-time teachers. 

The scheme of training for the teacher’s certificate of the 
City and Guilds of London Institute has recently been 
revised (p. 588). The various craft certificates are now 
offered at two levels and anyone wishing to take up teacher 
training must first obtain the advanced certificate in dress- 
making or any other craft she wishes to teach. It was planned 
that from this stage the candidate for teaching woidd then 
take the newl^ instituted Technical Teacher’s Certificate 
course, on the assumption that it would be desirable for all 
types of teachers to study together the general principles of 
teaching and educational aims and organisation. Strong 
opinion against this was expressed at coi^erences of teachers 
and by principals and staffs of colleges in all parts of the 
country. One objection was to the late age of entry of 25 
years for beginning the teacher training. It was felt that this 
would prevent women from undertaking courses, that it 
would cut across the marriageable age and that the staffing 
position would become even more acute. The scheme of 
training for domestic subjects will therrfore remain inde- 
pendent and under the domestic subjects advisory committee. 
For teachers of trade subjects or those with trade experience 
who wish to teach their subjects to domestic classes, the 
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Tedmioal Teacher’s Certificate will be the qualification. 

There is a wide range of crafts which are taught mainly to 
women and for which theCity and Guilds of London Institute 
does not provide any examinations^ though regional examin* 
ing imions and other bodies do offer some. But there are no 
specific teachers’ courses for such crafts as basketry, glove 
making, slipper making, toy making, hand-loom weaving and 
leather work. To meet the demands for teachers of these sub- 
jects some local authorities have instituted their own training 
schemes. They have encouraged promising students to prac- 
tise one or two crafts to a high standard and have then given 
them a course in methods of teaching. This method of 
training has also been used for those subjects in which the 
City and Guilds of London Institute awards certificates. 
Regional Advisory Councils, too, have helped to train 
part-time teachers usually in short ad hoc courses concerned 
with) the general principles of teaching and special methods 
(p. 687). 

For the training of full-time teachers the technical teacher 
training colleges might provide an answer to the problem of 
recruitment of women of some experience of life and trade. 
The number of women qualified in dressmaking and cookery 
entering Garnett College is, however, very sniiw (j)^. 585), and 
many of those who are trained obtain posts in secondary 
schools and make no contribution to further education. It is 
-often very difficult, if not impossible, for women with chUdren 
or dependent relatives to take a residwtial wurse, but the 
scheme is probably not as well known ant shm^ be. Those 
engaged in further education should be constantly on the look 
out for likely persons to take up full-time tTa|||p^ for technical 
teaching: for the day will come when the plpmt restricticns 
on buildings will be lifted and when there be an expansion 
not only of domestic subjects, but of full-time ai^ part-time 
courses in all the trades this chapter mentions. ^ffid| will 
then be the most important problem. 

Another important source of supply of teachers 
subjects should be the colleges of art. More students should 
be encouraged to think of this type of teaching as a 
while job. In many colleges those teadiers with the Aft 
Teacher’s Diploma have greatly enlivened the teaching In 
women’s departments. Not only have they the vaining to 
enable them to produce the right environment for this work, 
but they can make history come alive through tkei^ know- 
ledge of the^jjmfts they teach; they can encourai^th^ 
students to e^^y shape, line, colour and texture and develop 
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th^ appiedatiTe at orhaeal luiulties about all llie tl0bga 
thejr see ar ulb; they offer wide luwixons to their students 
and show«them the joy of creation. “> 

There is a great need, too, for teachers of science preferably 
concerned with the special problems of women’s work. Every 
woman needs some knowl^ge of the sciences that affect ha 
life at every level — in the study of the physical and chemical 
properties of the materials she uses, the food she cooks, in the 
study of physiology and bacteriology. Ihis will not be 
immediately a^arent to the adult women we teach hut it is 
our responsibility as educators to see that whenever possible 
we teach not oidy craft skills, but the underlying principles 
behind them and so inculcate a ‘scientihc attitude’. Our 
special opportunity to do this is with the full-time and part- 
time day-release students. Herein lies a challenge to the 
science teacher to ‘make friendly the things they use’ (p. 424). 

i 

Refresher Courses ' 

The Ministry of Education has made generous provision for 
short courses for teachers concerned with domestic subjects, 
dressmaking, women’s trades, science in relation to women’s 
trades and catering both at national level and in the r^ons. 
Regional dftviriiky councils are active in the same fielS and 
colleges themselves organise courses to meet special needs. 
Full-time teachers of trade subjects should refresh themselves 
by occasional returns to industry. This need will become 
more appa rent sis ^de courses expand, for then full-time 
teachers wilrWf^n H replace the part-time teaphers who still 
work at their trade and are able to keep abreast of new 
developments. 

Home-making Classes for Men 
So far TO have been mainly concerned with women’s educa- 
tion in those activities which concern their personal or 
domestic ^e, and in which men have up to now scarcely 
participaiML But with the development of training for those 
tradl^ which had their origin in these activities, men are 
coniiilg into the women’s departments in increasing numbers. 
It is also becoming apparent that men need education for 
home life as much as women, and that in the mechanics of 
housework men have a special contribution to make. Men 
come for many non-vocational courses to the specialised 
womeii*ls^ institutes classes, and though in London the non- 
vocartaonal work is kept in separate institutes there is an 
increasing tendency amongst other authorities to educate 
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mih and women together in ‘adult centres*. ^But udlhlXvef 
the titie and wherever done, this work is of prime idlportanee, 
because it is concerned intimately with human necjds at both 
domestic and vocational levels, and it certainly deserves 
equal consideration with other technical subjects for accom* 
modation, equipment and staffing. 

Wider Vocational Training for Women 

Women are also coming increasingly into other departments 
of the colleges as the employers’ attitudes change, especiaUy 
with increasing mechanisation of heavy work (p. 466). This 
change is indeed a gradual process, but it will be speeded up 
as the community begins to realise the untapped Resources 
of women’s capabilities. Colleges must help to convert 
public opinion to the value of the vocational training of 
women. 

This country is facing very difficult times. The economic 
superiority this country once held so easily is gone for good. 
No less than in wartime we are beginning a struggle which 
will decide not only our comfort in a weUare state but our 
very existence. To support a population of 50 millions and 
an Muring one (p. 182), we are going to need harder and more 
intcmgent work from those who are working, and more 
workers too. Our only laboiur reserves are the women of this 
country (p. 465). 

The last census showed a population (of those of 15 years 
and over) of 18*4 million men of whom 16 millions were 
gainfully employed, and 20 million women, 6f whom only 
7 '8 millions were gainfully employed. There are thereibre in 
this country over 12 million women who do not work for 
wages. Some are too old, some are occupied 'With very young 
children, but a large number of the middle-age and middle- 
income group are still by convention expected to remain at 
home to give devoted personal service even when families are 
grownup. 

A community fighting an economic battle must,nui it qid m 
wartime, call upon its woman power. It should indeed use all its 
labour power to the best advantage and invest in the training 
of both men and women for those jobs or professions they are 
best fitted by intelligence and temperament to perform. In 
the past, marriage hM been too rea^y assumed as the end of 
women’s economic life, and further that in the waiting peii^ 
before marriage it is a waste of money and time to train 
women. In^dlkialists, educators, parents and wom^ thefn- 
selves have an assumed this. Many highly gifted girls have 
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ibeM Renied uniTersity training <m this assumption, and crren 
on lowM ievelB training is not easily obtainable for girls. For 
example, '^ei. may compare the day-release figures of 68,287 
for girls as against 866,068 for boys. 

Many would argue that it is* in the best interests of the 
family that the mother should remain at home in the early 
formative years of her children. Many working-class mothers, 
however, have always had to work outside the home for 
economic reasons, and one in three of the gainfully employed 
women are married (though the census figures do not tell us 
how many of these are mothers). During the last war the 
women of Britain played a greater part Iban the women of 
any other country. They were helped to do this not only 
by government provision of nurseries and British Restaurants, 
but also by industry itself which organised the work so that 
women could not o^y have their cl^dren looked after, their 
laundry collected and delivered, but hours so arrange^ Mat 
the household shopping could be done. Similarly to-day, 
industries which are desperate for labour offer part-time jo^ 
to suit almost any convenience of married women. 

If we train our women, and particularly if the training is 
long and expensive, it would be uneconomical if the com- 
munity did not make the best use of their services; Shd so 
society will need to think round all the problems involved in 
the employment of women [24]. Thus, we could rethink the 
whole problem of housing. Are we, for instance, too conserva- 
tively attached to the idea of the small private household, 
each with its own heating, cooking and washing problems? 
Commercial enterprise only has experimented with the service 
fiat. A few local authorities h%ve tried out heating schemes, 
some have provided communal laundry facilities, if not 
services, but there is room for much more experiment on the 
best ways of providing food, warmth and shelter for the 
human family. 

The training of the specialist houseworker is being tried out 
by the National Institute of Houseworkers, who have also 
experimented with the provision of a houseworker service; 
but the numbers are very small. We hear of men who under- 
take spring cleaning duties. Here are ideas that might prove 
very fruitful. A corps of houseworkers run by a local 
authority would be as socially valuable in its help to profes- 
sional and business women (single or married) as to the sick 
and incapsMsitated. Both groups of workers would do the 
jobs for which they have been trained with dSciency and 
each would fed pride in its execution. 
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Si^trainlng Ute Middle-agfid 

For those women who have found their true vocation in 
rearing a family, middle age often brings a bleak and un* 
happy period after the last son or' daughter has left home. 
Many such women develop neuroses for lack of absorbing and 
worthwhile activities. Some women find relief from boredom 
and loneliness in a club, some come into the colleges to learn 
new crafts: some find satisfaction in working for voluntary 
societies, and the rare few find opportunities of great service 
in local government. There are, however, many who find no 
surii outiets. Here is a source of energy that might well be 
pin to good use. Colleges could provide opportunities for the 
training or retraining of these women, and industry and 
commerce would find in them mature, sensible and reliable 
workers. 

H. 6. Wells suggested that in the education of women it 
migUt prove a better arrangement ‘to have a resumption of 
definite study by women and the taking on of new tasks and 
responsibilities by them round about the ages between 85 and 
AO. A girl should, of coiurse, be educated ftom the beginning 
to look beyond the romantic phase of life, to regard that 
puse as partial and terminable, to consider the cfig^uding 
year^'bf life not as a process of growing old — growing out of 
things, but as a going on to a new system of activities*. [25]. 


The Wider Cultural Education of Women 

It is a matter of supreme importance and even of urgency 
that women should be educaftgi as fully as possible, for 
women in their transmissive fum^n as mothers and teachers, 
and in their appreciatory rble fis sweethearts and wives set the 
standards of the nation. On a material plane they set the 
standards of consumer goods: on a higher level they are 
responsible for our public standards of morals and behaviour 
[26]. 

We need, then, cultivated women who can appreciate and 
enjoy the rich gifts that life can bring in the full and joyous 
exercise of body, mind and spirit, in the sharing of that rich 
heritage of art and crafts, music and literature which other 
lives have given to the world. They should learn what they 
owe not only to those who have lived, but also to the living, 
for the material benefits they enjoy. They will thus become 
increasingly aware of themsdves in society and of the social 
significance of work they do. 

Such an e^ Ation and training should be designed to fit 
women to penoiin all their tasks, whether in the home or the 
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outrid[<b vorld or in bo^ with the iwMriwtum effidehcy and Ihe 
minimiim of firastraticm and thus produce happy fulfilled 
human beings. Motp than this it should aim at prodndhg 
what society is going to need desperately — women with 

flexible, adaptable minds to face ehapges that are inevitaMe. 
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London, W.l. 

28. Institute of Trichologists, 110 Gloucester Place, W.l* 

24. Professor C, A. Mace, The Psyehdloiieal Approach to SeUnMfio 
Management-^^Can This be Applied in the Homef Lecture, 06th 
February, 1954 (pubUshed by tlw Council of Scientific Management in 
the Home). 



860 TECHNICAL EDUCATION 

86. H. G. Wells, fFprfc, WetM and Happiness qf Mankind (Heineinan, 
1982). 

26. T^f^dkiwinghook$ OT^ 

The Wwrk^ WeaUh and Happineee of Mankt^ifhq^eciBSi^ Chapter II — 
*The Role of Women in World's Woilf^ G. Wells (Heineman, 
1082). 

People in Production^ Maes ObeervaHon (Penguin Special). 

Working Claes Wives, Maigery Spring Rice (Pelican). 

Women and Work, Gertrude Williams (Nicholson, 1045). 

YFomen, Winifred Holtby (The Bodley Head, 1084). 

Three Guineas, Virginia Woolf (Hogarth Press). 

A Boom of One's O^, Virginia Woolf (Hogarth Press). 

^I^en and Women, Pearl Buck (Methuen). 

Wdmen and Men, Amram Scheinfeld (C^tto, 1047). 

Male and Female, Margaret Mead (GoUancz, 1050). 

Worry in Women, Amto Blanco White (GoUancz). 

A Short History of Women, J. Langdon Davies (Cape, 1082). 

Problems have no Sex, Caroline Haslett, D.B.E. (Hodder, 1040). 

Training in Home Management, Margaret WeddeU, O.B.E., et at. 
(R^uUedge, 1055). 

The following pamphlets and reports should be noted: 

The Organisation of the Women's Department, Miss G. M. Hisoodks, 
A.T.I. Paper, June, 1058. 

Publications of the Central Youth Employment Executive-^H,M.S.O.: 

No. 5, Bespoke Tailoring; No. 0, Dressmaking; No. 10, fSke Dress 
Designer; No. 11, Wholesdle CloUiing Manufacture, Part i. The 
Clothing Factory; No. 12, Wholesale Clothing Manufacture, Pari II. 
The Cutter; No. 18, Domestic Science and Dietetics; No. 15, Manage- 
ment in the Hotel and Catering Industry; No. 88, Hotel and Catering 
Occupations. 

The Status of Domestic Work in the United Kingdom. International 
Labour Office, Geneva, 1051. 

Bibliography of Research on the Horhe. Completed and in progress 
1058-4, prepared by the National Institute of Houseworkers. 

Signposts of Home Makirtg. Directory of organisations providing in- 
formation, literature and visual ^ds on the home and far^y. 
(Bannisdale Press, 46-7 Chancery Lane, W.C.2.) 
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Commerce 

By E. THOMPSON, MJl., B.Sc., Ph.D. 

CouMEBCiAL education to-day covers a vast field of education 
and training for young, and not so young, men and women 
who intend to enter, or are already engaged in, one of 
many careers open to them in the business world. The bui^ 
ness world includes not only the commercial firm as such, but 
the commercial side of industrial firms, and also a great 
variety of undertakings concerned in such specialised branches 
of business as shipping and forwarding, exporting, trcmsport 
in its many differing aspects, banking, insurance, and the 
stock exchange. It also includes the services of accoimtants, 
company secretaries and the members of other professions 
closely associated with commerce and industry. 

The seope of commercial education extends from the train- 
ing of the shorthand-typist to courses of study letuling to the 
examinations of the great professional associations, and to 
examinations for the degrees in Commerce or Economics of 
London University, and, more rarely, of other universities. 
If we exclude momentarily the more dementary education for 
commerce which is carried on in the secondary commercial 
school, or in the commercial courses provided in secondary 
modem and secondary grammar schools, the great bulk of 
commercial education and training is undertaken in the major 
colleges of commerce, of which there are about a dozen in 
Great Britain, or in the departments of commerce in the tech- 
nical colleges. A considerable volume of preliminary work on 
a part-time evening basis is also carried on in evening insti- 
tutes and other forms of continuation class centre, as also in 
training departments established by many of the larger firms 
for their own employees. Nor must the correspondence col- 
leges be forgotten. Their courses of instruction are of great 
value to students who live in areas remote firom a commercial 
or technical college. 

The courses of education and training for commerce pro- 
vided by the colleges of commerce* vary from full-time 
courses extending over as long as three or four years, to a 

* For convenience this ♦«rm wiU hereafter include the conuneaw 
departments of the major techni<»l colleges. 
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pletlum of part-time day and evening courses in the many 
tpeeialised aspects of business education. The part-time day 
release of students in the commerqi|d field is much less 
common than in the field of technical eoucation; nevertheless, 
there are encouraging signs of progress in various parts of the 
cotmtry. But so far as the whole of Great Britain is concerned, 
the great bulk of commercial education is still conducted 
in part-time evening classes, and this is in marked contrast 
to current practice in the United States of America (p. 880 ). 

Secretarial Courses 

*At the elementary stage, full-time commercial education 
largely consists of courses of secretarial training, extending 
over one or more years, taken by young women students who 
hope to secure posts as junior clerks, shorthand-typists, copy 
typists or private secretaries. Such courses may include, in 
addition to shorthand and typewriting, English (both spoken 
and written), commercial practice, an elementary treatment 
of book-keeping and accounts, economic geography and/or 
history, and occasionally one or more foreign lAoguages. 
Much depends on the age of the students concemted, their 
previous educational background and the type of iifl||l}tution 
in which they are receiving their training, llius less will be 
required from a student in a secondary modem school, where 
the bulk of her course will consist of general school subjects, 
titan in a secondary commercial school, with a selective entry 
and a more definite vocational bias, although here, too, general 
or background subjects of a non-commercial character are 
usually introduced into the curriculum. Again, a course in 
the ‘commercial sixth’ of a secondary grammar school may 
include economics and possibly statistics; on the other hand, 
a course fcH* university graduates in a commercial college may 
well contain secretarial practice and certain aspects of 
commercial and company law. 

There is thus much variety in the standard and composition 
of such secretarial courses, each designed to turn out a very 
valuable product from the point of view of the business firm. 
Rarely in Britain are courses in secretarial work so elaborately 
developed as are the courses in many American universities 
which lead to a degree in secretarial science. Perhaps ^e 
most comprehensive courses in this country are those which 
lead to a diploma in secretarial science in a few major colleges 
of commerce, ^hese may extend ovex as much as tteee 
sessions of ^||l-flme education, or alternatively two sessions 
of full-time rau|»ti<»i followed by a further two s css ionB fA 
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part-time dasaes. Admiarioa to mich A ooune is U8iia% 
oonfined to students who hold a Sdiod l^ea'dng Certifloate/ 
General Certificate of j^ucation with an appropriate number 
of passes, indudini^ a'pus in Eiulish. 

In part'time day or evening classes less can be attempted, 
and a reduced course content usually includes, in addition to 
shorthand and typewriting, English, an elementary treatment 
of accounts, commercial practice and office routine, add 
occasionally a foreign language. A great many students, 
however, confine themselves to the first three subjects 
mentioned above. 

Much speculation exists at the present time as to whetiier 
too many students are studying shorthand as distinct. horn 
typewriting, for the fairly sound reason that there are far 
more typists required by business firms than diorthAnd- 
typists. Aptitude tests have been mooted, but not yet satis- 
factorily evolved, as a means by which students who are 
unlikely to reach a satisfactory speed in shorthand may be 
discovered in advance. If satisfactory tests can be devised, 
their use may well cut down the appalling number of failures 
m this subject which occur annually, but it will be a much 
more difficult matter to persuade the average student that it 
is in her best interests to omit shorthand from her course. 
The lot of a copy typist is not invariably a glamorous one, 
especially when it is not linked to the hope of becoming one 
day a secretary to a virile and handsome business executive, 
a situation which Hollywood has not been backward in 
associating with romance [1]. 

Full-time Diploma and Certificate Courses 

Full-time diploma and/or certificate courses, extending ova 
from one to three years, form the basis of the work of the colleges 
of commerce, admission being generally confined to students 
with a satisfactory School or General Certificate. There is con- 
siderable variation in the content and scope of such courses 
as between one college and another. In some colleges one 
finds a one-, or possibly a two-year course for ex-grammai 
school boys, designed to be completed before they oitei 
employment or take up their period of National Service. Else- 
where, a diploma course tnay Uxtend over three yean and 
approximate to a univenity course in standard. In Scotland, 
a diploma may be awarded only to a student who has com- 
pleted a course of study in a central institution extending 
over a minimum period of three yean and such a diploma 
endorsed by the Soottirii Education Departmeqt, has the 
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iftandinff of a pass degree of a university. The diplomas are 
’'jjfeirarded only to students who, in addition, have satisfactorily 
completed a minimum period of six mont^* practical experi- 
ence, undertaken during two or more summer vacation 
periods, with selected business firms which co-operate with the 
college in ensuring that such training is both varied and 
informative. 

In certain colleges, full-time courses extending over three 
or four years are arranged for students preparing for the 
external degree in Economics of the University of London. 
The introduction of such courses is partly explained by the 
undoubted prestige which is attached to a imiversity degree 
as distinct from a college diploma, due again to the fact that 
the commercial and technical colleges of Britain have not yet 
acquired sufficient status in the eyes of the nation as a 
whole (p. 14). From an educational point of view this tends 
to ^vent the colleges concerned from adapting their courses 
to meet the special needs of their own locality. In point of 
fact, the new regulations relating to the Economics Degree 
{it London University have made it a much less suitable 
qualification for business than was the Commerce Degree 
which has recently been abolished. 

The Carr-Saimders Committee [2] recommended that in 
place of a full-time diploma course, a sandwich course might 
well be introduced by the commercial colleges. Such a coinse, 
extending over three years, would be made up of alternating 
periods of six months in business and six months in college 
(p. 86), and would lead to a diploma which should approxi- 
mate to the standard of a imiversity degree. It would 
resemble closely the ‘co-operative courses’ successfully intro- 
duced into certain American universities. The liaison which 
has been developed there with the business firms enables full- 
time university staff in certain cases to organise and supervise 
the work of the students in the firms themselves, thus ensuring 
the highest degree of correlation between academic work and 
practical business experience. 

Similar courses may well be introduced in this country 
during the next few years, for there is growing evidence that 
more enlightened employers cure becoming increasingly con- 
scious of the advantages of daytime courses as a means of 
training the more promising of their junior employees. ^ The 
proposals of the Committee have, nevertheless, been criticised 
on the ground that it is scarcely possible to visualise a diploma 
which reae|||phlegree standard, but which involves only three 
periods of ^months’ attendance at college. 
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The fiiU'time work carried on at^ more advanced stage 
in the colleges of commerce of this coiQtitry stQl remains rela- 
tively small. In sharp contrast to America, business men in 
this country have no real appredation of the value of pre- 
employment training for business^ 'and, regrettably, the part- 
time evening class is regarded as quite satisfactory by the 
vast majority of them. 

Part-time Courses 

Part-time courses in the colleges of commerce 'fall into two 
broad categories in that they le^ either to the examinations 
of a relatively large number of professional bodies associated 
with such specialised and divergent branches of commerce 
as accountancy, company secretaryship, banking, insurance, 
shipping, transport, and the export trade, or to the National 
and Higher National Certificates in Commerce (p. 867). 

Generally speaking, the professional courses are highly 
specialised, although at the Intermediate stage they do 
require a somewhat broader field of study than at the Final 
stage. The Ordinary National Certificate courses, on the 
other hand, aim at providing a broad, general commercial 
training)- whilst those leading subsequently to the Higher 
National Certificate usually cover the requirements of 
specialised branches of commerce which have not, so far, 
become the pre-occupation of any professional examining 
body. 

Professional Courses 

The standing which the professional examining bodies (p. 
194) have gained in the field of commercial education has an 
historical explanation. Bodies of business men associated 
together for their mutual advantage in professional organisa- 
tions related to their own particular interests and undertook, 
as a matter of necessity, the task of setting up professional 
standards, which in turn led inevitably to their laying down 
courses of study which would be undertaken by young men 
seeking to enter the profession. From this it was but a short 
step to their setting up examinations by which the fitness of 
their clerks for professional membership could be ascertained. 

The older professional bodies, such as the Institute of 
Chartered Accountants, still regulate the training of clerks 
articled to members of tiie Institute. But other bodies, such 
as the Chartered Institute of Secretaries, the Institute of 
Bankers, the Chartered Insurance Institute and t^e Institute 
of Transport, are much less rigid in their requirements and 
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to-day, firom the point view of the avenge student, they 
are little more than examining bodies which, hqwever, confer, 
in addition to distinctive letters, certain other privileges when 
the Associateship is awarded. 

At the time when such schemes were being developed, few, 
if any, alternative courses of study were ava^ble to the more 
ambitious student. From the beginning of the present cen- 
tury, some inijversities had developed Faculties of Commerce 
and introduced the Degree of Bachelor of Commerce, but they 
catered only for the chosen few. For the vast majority of 
students who could not go to university, the professional 
courses were the only alternative. Thus when the colleges of 
commerce developed after the first world war, they found the 
professional bodies strongly entrenched and were compelled 
by public demand to introduce courses leading to their exam- 
inations. In England and Wales they had not the prestige 
which would have enabled them to establish recognised 
awards of their own. In Scotland, the single central college 
of commerce has fared rather better in this respect, its 
diplomas having gained national recognition. Nevertheless, 
here too a full range of professional courses is made available 
to students. 

One great difficulty which all colleges of commerce have to 
face is the organisation of the multiplicity of classes required 
by the often unnecessary, and in many cases imreasonable, 
variations which occur in the syllabuses of the professional 
bodies, even where the same subject is concerned. An over- 
whelming case can be made out for a greater measure of 
standardisation of both subjects and syllabuses, at least at 
the Intermediate stage. Recently such a measure of stand- 
ardisation was achieved at this level by the Chartered Insti- 
tute of Secretaries and the Institute of Bankers, but much 
more remains to be done. As the number of such professioi^ 
associations tends to increase, the problem of providing suit- 
able courses to 'meet such varying requirements in the colleges 
becomes more difficult year by year. 

In the United States such a problem does not arise. Owing 
to the size of the country, and its different historical back- 
ground, coupled with the fact that the very large number of 
university business schools have taken charge cff commercial 
education from the beginning, the student 'tho^e, whq^er 
part-time or full-time, necessarffy works for d univewity 
dej^. Thus Ahe j^fessional examination, as wo und«)rstss>(i 
it, is non-emramt in that country. 

A tribute nwt be paid to the [^ofeasioiud lUHMidiAwMi* ^ 
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the part which the}r have played ^ the tash of devel<miiig 
commercial education in Great BilCyn. They have hdqped 
to establiah national standards of achievement and have 
pioneered the development of niany uncharted fields of busi* 
ness training. Much credit is theimforthegrowingnation-wide 
appreciation of the value of education for commerce. 

National Certificates in Commerce 

National Cortiflcate schemes in commerce wef? inaugurated 
in the thirties by the Ministry of Education in coUalraration 
with the Association of British Chambers of Commerce. The 
course for the Ordinary National Certificate extended over 
three years of part-time study, and was designed to cover a 
broad imspedalised field of general commercial subjects. 
Colleges of commerce were permitted to formulate their own 
schemes of study, on general National Certificate lines (p. 154). 
In some areas of the country, the Regional Examining Unions 
(p. 146) took over the work of examining from the colleges. 

Prior to the war, the scheme was not very successful. The 
professional bodies refiised to co-operate in granting exemp- 
tions from their own examinations to students who h^ 
gained corresponding National Certificate successes, and, by 
and large, refused to grant any recognition whatsoever to the 
scheme. This was in marked contrast to the attitude of the 
professional bodies in the field of technical education (p. 194). 
As a result, such schemes as woe planned for the development 
of a Higher National Certificate in Commerce failed to get 
beyond the blue print stage. 

Since the war fresh efforts have been made to regenerate the 
National Certificate scheme. The Carr-Saunders Committee 
emphasised the need for ‘general courses in commercial sub- 
jects, not designed as a first step towards proficiency in some 
particular commercial technique’. They suggested the inclu- 
sion, in the first year of such a comrse, of the history and 
geography of commerce, the structure of commerce, and 
mathematics as a basis for statistics. In the second year the 
elements of law, central and local government, accounting 
and statistics were recommended subjects, to be followed in 
the final year by a m(»e ^vanced study of law, accounting 
and statistics, to|lther wil^ economies and geography ‘with 
special relationtto local commercial and industrial interests or 
possibly other selected subkcts*. 

At the Higher NationanOertificate stage the Committee 
agreed that more specialised vocational 8<^kemes wtfm neces* 
^ry and exprOssM the view that Id^aae could ocieMed 
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towards such areas ot business activity as shipping, the 
various branches of distribution and the commercial side of 
industry which so far had not become the p^vince of any 
specialised body. They also recommended a broadening of 
the Joint Committee supervising the National Certificate 
scheme by the inclusion of representatives of the professional 
organisations themselves. 

Many of t^se suggestions have now been adopted. A new 
Joint Committee not only includes professionsd representa- 
tives, but also representatives from organised labour. One 
interesting development, however, has been the shortening of 
the ordinary National Certificate course from three to two 
years and a corresponding lengthening of the Higher course 
from two to three years. 


Example of a Scheme fob the 
Okdinary National Cebtificate in Commerce 



Hours per 


Week 

Year 1 

Compulfloiy Subject 

Structure of Commerce 

H 

Elective Subjects 

(three to be chosen) 

li 

Economic Geography 


Statistics 

1 


Accounting I 

2 


Foreign Languages 

2 

Year 2 

Compulsory Subject 

Economics 

u 

Elective Subjects 

Elements of Law 

1* 

English 

1 


Accounting 11 

2 

Higher National Certificate in Commerce 

Year 1 

General Principles of Law 

1* 


Economics 

1* 


Accounting 

2 

Year 2 

Commercial Law 

1* 


Economics 

n 

' 

Accounting 

2 

Year 3 

Biaiiceting 

14 


Accounting 

2 


Export Practice or Costing 

14 


This arrangement certainly helps to m«t difficulties wn- 
nected with the period of National Service ft present required 
from young men; students commencing the cAurse at Buc|pen 
years of age are enabled to obtiin the Orftuaillf Certiffiate 
before being gdled up, and may^hen go forward to oomjdete 
the course 1|||| the Higher National Certificate after havii^ 
completed their period of National Service* 
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One difflcultyprhich remains to be ^i^ved is that relating to 
the entrance requirement for National Certificate courses. 
The Carr-Saunders Report recommended, as a nfiinitwnm 
requirement, a pass in English and in Mathematics at the 
or^nary level in the examination for the General Certificat# 
of Education. The Ministry of Education (Rules 104 f has 
modified this to ‘a specified standard of education’ which is 
being somewhat variously interpreted in different parts of thh 
country. The problem is not easy. Insistence on a previous 
education to General Schools standard may make the Certifi% 
cate more acceptable to the professional bodies, but woxild 
virtually eliminate from the course any student who had not 
attended a secondary grammar school. The secondary modem 
schoolboy would thus be excluded from any worth-while com- 
mercial course. Fortunately, at present it would appear that 
a considerable amount of discretion is being granted to the 
individual colleges so far as admission to the course is 
concerned. 

In Scotland, the organisation of the National Certificate 
scheme is rather different. It is administered by a National 
Committee which includes representatives from education 
authorities, commerce and industry, the Educational Institute 
of Scotland, the Scottish Education Department and the 
Central Institutions. For purposes of administration, four 
regional committees have been established, viz. the North 
Regional Committee, with headquarters in Aberdeen; the 
Dundee Regional Committee, the Edinburgh and South-East 
Scotland Regional Committee and the Glasgow Regional Com- 
mittee. These Committees foster the scheme by encouraging 
the establishment of classes, and arranging for the co-ordina- 
tion of all classes within their respective areas, in association 
with local education authorities. In addition, the Glasgow 
Regional Committee has organised its own preparatory classes 
for students not sxifficiently advanced to take the National 
Examinations, and awards Regional Certificates to those who 
are successful in the Regional Examinations. 

The Scottish National scheme differs in several respects 
from ^ those organised in England and Wales. A two-year 
course leads to a Jimior National Certificate, but paralld to 
this course there fire two otbers of similar duration, leading 
respectively to a Shorthand-Typist Certificate and a Clerk- 
typist Certificate. 

More advanced courses, extending over a further two years, 
lead respectively to a S^or National Certificate (frpni the 
Junior National Certificate stage) and a Secretarial Gettifioate 



m TECHNICAL EDUCATION 

(from the Shorthand-T^ist Certificate stage)4 There are thus 
both junior and senior certificates in secretarial work as well 
as in general commercial studies, 

iPreaent Controversies 

Much controversy at present rages as to the respective place 
and function of these varying schemes for part-time commer- 
dlhl courses. Whilst the professional bodies remain a law 
imto themselves, and so far, with one exception, have refused 
to recognise for purposes of partial exemption from their own 
examinations any success gained by a student in a National 
Certificate course, certain of them have, to a limited extent, 
made concessions to selected colleges of commerce. Such 
concessions, granted by the Chartered Institute of Secretaries, 
the Corporation of Secretaries and the Institute of Bankers in 
Bngland involve the recognition, subject to assessment, of the 
examination in certain subjects, at the Intermediate stage, 
conducted by the colleges themselves. However limited such 
a gesture may be, it is at least a step in the right direction 
and links the colleges more closely with these professional 
bodies. 

But whilst the professional societies still hold aloof from the 
National Certificate itself, at least three schools of opinioli 
have grown up as to the place of this certificate in the scheme 
of part-time commercial education. 

First of all, there are those who hold that all students 
should first of all complete the Ordinary National Certificate 
course. Thereafter, Higher National Certificate courses 
should be devised to cover the more specialised fields of the 
various professional bodies, exemption being granted by the 
latter for every corresponding subject pass^ in this Higher 
National Certificate examination. 

A second school of thought regards this as an unwarrantable 
intrusion into the affairs of the professional societies, which 
the latter would never permit, though exemption might be 
granted in ‘background’ or ‘non-specialised’ subjects. 

Finally, there is the view that the National Certificate in 
Commerce should stand on its own feet as a valuable qualifi- 
cation in itself; that no r^^gnition should be sought from the 
professional Ix^es; that at the higher sta^ it should seek to 
cover areas of commercial activity not specially associated 
with any professional society; and that students debarred by 
lack 0{ i^m|l examination suco^ from taking a pnrfbsjrional 
course fla^d not be excluded from a Natimuif Certifioate 
course. 
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Much of thk|Confusion has been dtae to a failure to recog- 
nise that to attknpt to create a single all-embracing National 
Certificate in Commerce is as unreasonable as to try to establish 
a National Certificate in Technology. Just as in the techno- 
logical field, different National Certificate schemes have been 
developed to meet the specialised needs of students in the 
varying branches of science and engineering, so in the com- 
mercial field there is need for specialist courses in accountancy, 
cost accountancy, company secretarial work, trtmsport, mar- 
keting, sales organisation and management, etc. Whilst there 
is much to be said for maintaining the present conception of an 
Ordinary National Certificate in Commerce as providing a 
preparatory and generalised backgroimd to more advanced 
and specialised studies, thereafter Higher National Certificates 
associated by name with the specialised fields suggested above 
should replace the present Higher National Certificate in 
Commerce. These would not oidy be more acceptable to the 
professional bodies, which would be able to consider the 
claims of a certificate associated by name as well as by con- 
tent with their own particular spheres of interest, but wouM 
still enable fields of study not associated with such bodies 
to be suitably catered for. Such a development would go far 
to reconcile the conflicting views outlined above. 

The cause of commercial education will best be served by 
fuller responsibility being placed with the colleges for the 
organisation of such courses to suit the particular, and often 
peculiar needs of their own immediate area. National Certi- 
ficate courses are highly flexible from this standpoint. But 
where broad, specia^bed standards applicable to the whole 
country fure concerned, the professional bodies are not only 
strong^ entrenched, but are rightly jealous of the standards 
they ^eguard. Specialised Higher National Certificate 
courses should, ther^ore, be developed as separate entities 
related to these specialised fields of study, and the standards 
reached should be such as to compel the professional associa- 
tions to take account of than [8]. 

Mana^ment Studies 

Unquestionably one of the most interesting post-war 
developments has been the latrodiction of so-called manage- 
ment studies into the sphere of commercial education. 

Arising in the first place out of carefully designed courses of 
business training intended to equip (or re-equip) ex-servicemen 
for entry (or re-entry) into eommer^ life af^ tlp»war, man* 
agemoit tr«iuiiif oounes have now been initiated thncragbout 
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Great Britain as a means oi ensuring a flow o|||rained junior 
executives from whose ranks the senior managements of the 
future may well be selected. The problems of succession 
trouble many firms to-day, as the' war caused an inevitable 
gap not only in the ranks of the younger generation of prom- 
ising executives, but in the training and experience which 
they would normally have received. 

The intensive training in management techniques of care- 
fully selected young men with varied backgrounds of educa- 
tion and experience is at least one answer to the problem. 
But the growing interest shown by business firms in this new 
field of educational endeavour has been powerfully reinforced 
from another direction. This is a growing awareness that the 
deterioration in the economic position of this country as a 
result of the war has made a real increase in the nation’s pro- 
ductivity absolutely essential, and the vital part to be played 
by management in the years ahead to attain this goal is more 
generally realised. The reports of productivity teams which 
visited the United States, especially that on Education for 
Management, stress the importance of the specialised educa- 
tion made available there to young business men as a major 
factor contributing to the high productivity of American 
industry [4]. In this country, the British Institute of Man- 
agement (B.I.M.) has been established and curricula leading to 
an Intermediate Certificate and to a Diploma in Management 
Studies have been developed (p. 211). The Institute of Indus- 
trial Administration, which for long has pioneered manage- 
ment studies in this country, has become the professional 
wing of this new Institute of Management. 

The course for the common Intermediate Examina^m of 
the British Institute of Management includes, as introialnory 
subjects, the Evolution of Modem Industrial OrgatfisMion 
and the Nature of Management. As background subjects, the 
Economic, Legal and Psychological Aspects of Industry and 
Commerce are' studied, whilst as tools of management the 
course includes financial and cost accounting, statistic^ 
method, work measurement and incentives and office organi- 
sation and method. Whilst such a course embodies subjects 
generally included in most,^mmercial courses of instruction, 
their treatment has been developed from rather a differmt 
standpoint. 

At the diploma stage, the principles and practice of maO' 
agement ai^tudied at a more advanced levd, whilst other 
studies maHlliclude many specialised aspects of m a n age m ent 
in the fields of general management, office managemwt. 
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personnel management, works .management or purchasing 
management; these are associated with, and examined by 
specialised professional associations such as the Institute of 
Industrial Administration, the Institute of Personnel Manage- 
ment, the Institute of Works Managers, the Purchasing Officers 
Association and the Office Management Association. Varia- 
tions on this general theme apply in the case of certain larger 
colleges, such as the Colleges of Technology at Manchester, 
Birmingham and Leicestei^ and also the specialist Glasgow 
School of Management Studies (operated jointly by the Royal 
Technical College, Glasgow, and the Glasgow and West of 
Scotland Commercial College). A number of changes in the 
arrangements for the Award of Diplomas in Management 
Studies have recently been agreed between the B.I.M. and 
the Minisfry of Education [9]. 

The last few years have also seen the development of a 
variety of experiments in management training, some of a 
specialised character, though the total volume of activity 
represented by these is still pitifully small. Probably the 
most ambitious and the most successful of these experiments 
in training for general management is represented by the 
Administrative Staff College at Henley-on-Thames (p. 188). 
This venture which, in the course of a twelve weeks’ period 
of full-time residence, encourages men and women of mature 
age and considerable experience to educate one another, hM 
attracted widespread interest not only in the United Kingdom, 
but in many other countries. Some of the leading American 
centres of management education have paid the College the 
compliment of sending observers to study its methods. 

' Lidea of a residential administrative staff college is 
bein|[ ftpied in a number of industries. Thus the nation^sed 
industries have either actually set up such establisligients as 
the British Railway’s Staff College, or have plans undw active 
consideration, as recently announced by the National Coal 
Board. Again, starting in 1948, the Midland Bank has been 
running residential courses for managers and potential managers 
in a country house in Surrey. The course for managers is a 
short one of 10 days; that for those who have not yet attained 
managerial status lasts for 10 weeks. Unilever and other indus- 
trial firms have done the same thing. Residentkd coiurses in 
this category, unlik e tiiose at Henley, have a strong bias towards 
the special problems of the business or of the industry concerned. 
Another example in a more specialised fidd is the training in 
producticm management provided by the Cbitege of AJmh 
nautics at Cranfidd. 
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The idea that experienced managers of senior status can 
•benefit from ‘refresher’ coiirses, although widely accepted in 
the United States, finds only limi^ approval here. Never- 
theless some intemting pioneering work on a limited scale 
has been done. For a number of years the Manchester Col- 
lege of Technology has run a discussion group limited to 
senior executives, dealing with problems of current interest 
to top management. Out of this has come the well-known 
series of Monographs on Higher Management. The Birming- 
ham College of Technology has conducted a series of Lectiue- 
DiscusSion Courses for directors and senior management, and 
has also provided facilities for co-operative Senior Manage- 
ment Discussion Groups; and the Glasgow and West of Scot- 
land Commercial College offers a Senior Management Study 
Group working on the basis of lectures and group discussion. 

The important field of personnel management is being 
catered for by two methods of approach. In London, Man- 
chester, Glasgow and Cardiff, a one-year course of full-time 
study is offered in association with the Institute of Personnel 
Management. The course is open only to graduates or |p 
persons of mature age with industrial experience, and candi- 
dates are carefully selected by an interviewing panel. Theo- 
retical instruction is combined with short periods of practical 
work in industry. In addition, some centres offer short 
courses which are usually part-time in character. 

In many respects the provision of courses for foremen and 
supervisors is the most neglected part of management educa- 
tion, and presents some really formidable problems on which 
mudi hard thinking will be necessary. This unsatisfactory 
state of affairs in part stems from the womalous po^^on of 
the foreman in industry. The most adlNuioed devcl^ment 
in thiifJMid is to be foimd in the Leicester College of Tech- 
nology jEd Commerce with a residential course of three 
weeks’ duration. This is supplemented by a week-end 
refresher courte. A number of colleges provide courses of 
varying duration on a part-time evening basis, the most 
popular course being that for the I.I.A. Certificate in Fore- 
manship covering two years. In certain cases, special courses 
have been devised to meet the needs of particular trades, as for 
example, under the auspices of the National Federation of 
Building Trades Employers (p. 296). Other examples are the 
Furniture Trade Foremanship Course offered by the Enfield 
Technical CoU ege and a course for Mine Deputies provided at 
Barnsley Tflinical College. Supplementing all this work, a 
considerable amoimt of training of foremen is taking place 
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within industry with some assistance from college staffr. 

The introduction by firms and organisations of &eir own 
management training schemes, whetiier at foreman level or 
higher, raises some interesting question^. Such 'internal* 
training enables the staff to be familiarised with company 
policy and practice, which is obviously very important. But 
it opens up the danger of an uncritical approach to manage- 
ment problems — a. danger which is reduc^ when trainees are 
brought up against the opii^s and criticisms of people who 
have a different backgrouiM. This benefit is one wMch can 
be secured from specialist educational institutions. This 
view does not imply, however, that no training should be 
undertaken by the firm, but that sole reliance should not be 
placed upon it. 

Another specialist field to which a great deal of attention 
has been paid is that of Work Study and Methods Engineer- 
ing. Prominent in this connection has been the course 
provided by the Acton Technical College covering four 
weeks of full-time study. Other well-known courses are those 
at Birmingham, Leicester and Luton. The Glasgow Royal 
Technical College has undertaken a course in association with 
the Scottish Council consisting of three weeks* full-time study 
followed by nine weeks* directed training at the student’s 
factory. A danger latent in this type of study at the smaller 
centres is that undue emphasis may be laid on certain tech- 
niques, and that the wider setting of management training 
may be neglected. 

An aspect of management training which has attracted 
increasing interest in recent years is that connected with the 
trade unions (p. 189). In part, this training is designed to 
help frade union rejl^sentatives to perform their traditional 
functions more effectively and is consequently g|B|Cemed 
primarily with the techniques of commimication, back- 
ground and methods of industrial relations, and similu topics. 
To a lesser extent it is designed to promote the object set out 
m the T.U.C. Report on 'ftade Unions and Productivity — ^to 
ensure that trade union organisers 'should be equally as com- 
petent as the industrial consultants and technicians employed 
by management*. In this connection, the Birmingham Col- 
lege of Technology has a four-week full-time course of a 
residential type for Workpeople's Representatives. Other 
courses, often in conjunction with the trade unions, are held 
at Glasgow, Leicester, Manchester and Nottingham. 

This variety of experiment in the field of education for man- 
agement is based on the realisation of a very important fact. 
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Part-time courses of evening study tend, in the nature of 
.things, to concentrate on the acquisition of factual informa- 
tion. But the art of management depends not only on know- 
ing the right things* but also on how to apply that knowledge, 
and to a great extent, facility in application must come from 
practical experience on the job. To leave this matter to 
solve itself can in many cases be dangerous. The trainee 
keeps ‘theory’ and ‘practice’ in separate compartments and 
fails to achieve a synthesis of the two. Day-release courses 
and courses of full-time study, when handled by the right 
people, can prevent such a fatal divorce between theory and 
practice. 

The increased interest in management studies has already 
caused many of the leading professional associations to modify 
their examination requirements. But unfortunately largely 
becQ^use of a failure to reach agreement with the British 
Institute of Management, which has sought to secure the 
co-operation of these bodies in an effort to standardise and 
correlate management studies throughout the country, the 
introduction of this training has, so far, occurred in a haphazard 
manner from a national point of view. For example, whereas 
the Chartered Institute of Secretaries has encouraged manage- 
ment studies by introducing a Management Diploma as a 
post-graduate qualification, the Institute of Cost and Works 
Accountants has introduced such management subjects at the 
level of both its Intermediate and Final Examinations. The 
Incorporated Sales Managers’ Association, on the other hand, 
has included these subjects entirely at the Qualifjring stage. 
Thus considerable confusion exists at present as to the stage 
at which such subjects should be introduced into professional 
courses, and this has not made the task of the colleges any 
easier. Much of the more advanced work in commercial 
education to-day involves the preparation of students for the 
examinations of the various professional bodies, and a pro- 
found influence has therefore been brought to bear on the 
content of such courses of instruction by the growing interest 
in the work of training to-morrow’s managers. It is very 
much to be hoped that future efforts of the British Institute 
of Management to secure a greater degree of correlation of 
work and standards in the professional field will be successful. 

A striking characteristic of the educational system of 
United States of America is the prominence of the Univewity 
Business Scho<|l| [5]. Their existence underlines the view, 
widely held||n mat country, that the productive process is 
complete only when the Wished product has reached the 
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hands of the final consumer^ and that in this productive pro- 
cess cost reductions brought about by efficient management 
do not apply only in the factory or workshop, but tl^ughout 
the entire organisation. This in turn has resulted in a widely- 
held belief that a technological training alone is insufficient 
for men who will ultimately occupy the higher positions on 
the management ladder; that their outlook should be widened, 
and that an overall knowledge of every aspect of the organisa- 
tion and administration of the business concern with which 
they may be connected is fundamentally desirable. 

In Great Britain, on the oXhtt hand, we still tend to rely on 
our technologies. This is partly due to our industrial and 
commercial history; for more than a century, with markets 
readily assured us, it was the goods produced that had signi- 
ficance. Market research and the development of selhng 
techniques were regarded as matters of secondary importance. 
From the management angle, the basis of productive effort 
was the relatively small firm, and management itself was 
regarded solely or largely as a function of the capacity and 
personality of the individual employer. 

Ideas die hard, and even to-day there are far too many 
employers who think primarily in terms of the drawing office 
and the shop floor rather than in those of the organisation as 
a whole, including administrative and distributive depart- 
ments. Such ideas have also been reflected in the Ministry of 
Education Circular No. 245, which expressly excludes com- 
mercial colleges and departments, vitally concerned though 
they are with many different forms of management training, 
from the list of institutions which may expand their facilities 
for technical education at the present time. Once again, the 
emphasis is purely on technological achievement at the 
expense of administrative efficiency, the development of man- 
agement techniques, and scientific sales promotion, both at 
home and abroad. And this general attitude is also affecting 
management training itself in this country, much greater 
emphasis being laid on technological aspects of management 
than on business or commercial aspects. 

There are, however, signs that the country is awakening to 
the value of the immense volume of commercial and manage- 
ment training which has now become such an important part 
of the American educational system, if only because our very 
existence depends on our being able to compete with business 
firms across the Atlantic both in overseas markets and especi- 
ally in their own dollar markets. Sooner or later more 
emphasis must be placed on the adequate trainiiig of our 
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younger executives in the field of commercial management, 
including sales management, as well as in the complementary 
field of industrial management. 

Modem Foreign Languages 

In the commercial colleges the considerable volume of 
work done in teaching modern languages should not be 
overlooked. The work falls into two parts. So far as French, 
German and Spanish are concerned, the colleges generally 
carry on where the school has left off and provide classes in 
the written and spoken language up to the standard, in some 
cases, of a university degree. In the case of such languages 
as Russian, Dutch, Polish, Norwegian, Swedish and Italian, 
full courses are organised in the larger colleges, which do not 
involve any previous knowledge of the language. 

The teaching is generally oriented towards the commercial 
and economic side of the languages, but the main aim is always 
to train the student to speak freely and idiomatically. The 
teaching staff usually consists of teachers native to the country 
concerned, or honours graduates who have had periods of 
residence abroad. In Glasgow, the Commercial College is 
closely linked with the University, the Chairs of Italian and 
Spanish being jointly held in each institution. Teaching 
methods to-day include the use of the tape recorder (it is 
sometimes a chastening experience for a student to hear his 
voice played back to him, whether in English or in a foreign 
language), the film and film strip, and, more important still, 
the teaching is increasingly becoming supplemented by vaca- 
tion trips abroad, often organised by the colleges themselves. 

The importance of language teaching in this country can 
scarcely be over-estimated at the present time. The Good- 
enough Report merely underlined the obvious when it stressed 
its importance in the vital task of increasing our export trade. 
Far too many British firms still send men abroad with no 
knowledge, or at best with an imperfect knowledge, of the 
language oif the country concerned. Many cases have occurred 
where even catalogues and other sales pamphlets, written 
entirely in English, have been sent abroad, occasionally with 
prices quoted in sterling. This apparent complaisance of 
many business men can only be explained, if at all, in terms 
of a century-old tradition of sellers’ markets, in which British 
goods were eagerly awaited by the world because they were 
the best to be had and, of course, because they were British. 

Such an ^mde will get us nowhere to-day. The grcat 
need in this country is to take numbers of our highly trained 
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graduates in modem languages and provide them, in the 
exporting firm itself, with an adequate knowledge of the pro- 
duct and, if necessary, its manufacturing processes. At the 
same time, the colleges of commerce should provide them 
with a general background of business knowledge, including 
some training in market research and selling techniques. In 
this way we could send abroad each year numbers of yoimg 
and enthusiastic commercial ambassadors of the highest 
quality. Nothing would do more to ensure to this country a 
greater share of the world’s available markets and to counter- 
act American sales pressure which is spearheaded all over the 
world to-day by just such a highly trained sales force. 

Schools of Librarianship 

The first full time School was established in London Univer- 
sity in 1919 for post-graduate students to take the University 
Diploma in Librarianship. Since 1946 full-time Schools have 
been established in the following colleges: Birmingham 
College of Commerce; Brighton Technical College; Scottish 
College of Commerce, Glasgow; Spring Grove Polytechnic, 
Isleworth; Leeds College of Commerce; N.W. Polytechnic, 
London; Loughborough College of Technology; Manchester 
College of Technology; Newcastle College of Commerce. 

Students at the technical colleges are prepared for the 
Registration examination of the Library Association, qualify- 
ing for the Associateship — ^A.L.A., and for the Final examina- 
tion, after which election to the Fellowship — F.L.A., may be 
achieved. Students may also prepare for these examinations 
in evening courses at these colleges, but the Library Associa- 
tion lays great stress on full-time professional education, and 
in future, professional staffs of libraries will probably come 
increasingly through the full-time schools. 

Other Miscellaneous Courses 

Reference must be made to the great varietji of ad hoc 
courses which have been arranged to meet the special needs 
of given areas, and also to other courses which by tradition 
have become associated with colleges of commerce. 

As examples of the first may be cited courses in port work- 
ing and administration, and in shipping and forwarding, which 
are to be found in the colleges in London, Liverpool, Man- 
chester and Glasgow, whilst export trade is dealt with in great 
detail to-day in most colleges associated with an industrial 
and commercial area. Otiier specialised courses in such 
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various subjects as mechanised accountancy, conveyancing, 
speech training, public speaking and journalism are not 
uncommon. Nor must the volume of teaching aimed at the 
preparation of students for various examinations of the Civil 
Service Commission be overlooked. Both full-time as well as 
part-time evening courses have been developed according to 
requirements in different parts of the country. These prepare 
students for entry to the Executive and Clerical Classes in the 
Civil Service as also to such branches as the Post Office and 
the Customs and Excise Service. Wherever the need arises, 
efforts are made to meet it. In this and other ways the col- 
leges of commerce stand ready to ensure that no legitimate 
educational need shall go uncatered for in their own particular 
regions of the country. 

The American Business Schools 

Ohe of the most striking phenomena in the American educa- 
tional system is the importance which is attached to business 
education. There arc no fewer than 617 collegiate schools of 
business conferring degrees in business administration or 
commercial science, and some 155 of these are of university 
rank (but note p. 459) [6]. In 1950, no fewer than 75,506 
such degrees were awarded, representing 11% of all degrees 
earned in that year. 

The study of commercial subjects in the United States 
begins in the high school. It is continued at the universities 
in either four-year undergraduate courses, or two-year 
graduate courses for students who have taken their first 
degrees in other faculties such as liberal arts, science or in 
technology. Almost all universities run degree courses in 
evening classes for the benefit of men and women who have 
already entered business. The writer himself was recently 
present at such an evening course held in the University of 
Chicago where more than 100 students of over 80 years of age, 
many of them holding responsible positions, were completing 
the third year of their course for the degree of Master of 
Business Administration. 

There is at present a tendency to develop the graduate 
business school at the expense of undergraduate courses, 
which means that increasing numbers of students will come to 
regard a six-year university course as normal. Graduation in 
a collegiate school of business is rapidly becoming a normal 
thing in the United States for men who hope to attain high 
executive o]||^ministrative rank in American business and 
industry. As the President of a large corporation said to the 
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writer, ‘A man who has not been to “school” suffers from a real 
handicap to-day.’ How has this state of affairs come about? 

Primarily because, from the outset, the schools of business 
have not only set out to integrate their courses with practical 
business experience in the commercial or industrial firm, but 
they have also secured the live interest and assistance of the 
men who run big business. The first objective has been 
gained partly by the development of co-operative schemes 
(sandwich courses, p. 86), by which men and women may 
spend equal amounts of time in college and with the business 
firms, and partly by the American tradition of students work- 
ing their way through college. The second objective has been 
achieved by utilising the services on the staff of the colleges 
of business leaders (as distinct from business employees) who 
devote several hours a week either to lecturing or leading 
discussion groups. Such men are proud to become ^adjunct 
professors’ of the university, a distinction which confers 
considerable status in business circles. Where such men have 
become keenly interested in their educational work, they have 
often become full-time members of the university ‘faculty’, 
retaining, however, certain of their business interests either 
as directors or expert advisors. Hence it is common for busi- 
ness firms to seek the guidance of such members of the 
university staffs on matters on which they are highly experi- 
enced. This, in turn, enhances still further the prestige of the 
business schools. 

The stage has now been reached where a high proportion of 
American business leaders are graduates of these schools. Not 
only do they send their own sons to ‘school’, but they naturally 
lay emphasis on the possession of a similar background by the 
men whom they employ or promote. In this sense the wheel 
has turned full circle, and a tradition has been established 
which will continue into the future. 

In America, business is the ‘number one’ profession and the 
universities have taken care to ensure that they play their full 
part in providing the necessary education and training as a 
preparation for this profession. From such outstanding 
universities as Harvard, Yale, Cornell, Stanford, Columbia, 
New York, North-Western and Chicago, right through the 
hierarchy of the American collegiate system, the provision of 
business and administrative training to the highest levels has 
become a most important part of the education of the young 
American. In our own educational pattern a similar develop- 
ment is needed in universities and major technical institutions 
alike. 
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Teaching Methods 

One of the most interesting developments in commercial 
and management education which has occurred since the war 
in this country is the gradual introduction of new and often 
novel teaching methods. 

Primarily, there is a growing interest in the use of the case 
study method which, originally developed at Harvard, has 
spread to most other university business schools in the United 
States. A case study may be a condensed account of a busi- 
ness situation, or a series of connected situations, prepared by 
an expert panel of investigators usually acting on the invita- 
tion of a commercial or industrial firm which is willing to 
co-operate in its preparation. Much time may be spent on the 
investigation; the Harvard Business School, for example, 
spends many thousands of dollars annually on the prepara- 
tion of case studies. Such studies may, however, be prepared 
in a variety of ways. The final draft of the study is ulti- 
mately placed in the hands of a group of students, who are 
given a certain period of time to consider it individually and 
later to discuss its implications collectively. Thereafter, the 
group suggests a suitable course of action to be taken by the 
management in dealing with the problems involved. 

In this country, many colleges are now beginning to intro- 
duce this method of instruction to supplement the lecture 
method of teaching, particularly where more advanced studies 
are concerned, and certain major colleges are now beginning 
to produce their own case studies in close collaboration with 
local firms. Such studies are not only typed or printed, but 
are recorded on machines or on film strips and, on occasion, 
on sound films. Similarly, other forms of discussion group 
technique as a method of teaching have been evolved and are 
being introduced into the class room when they are relevant. 
Such variations in teaching method provide a welcome change 
for the student and often secure his enthusiastic co-operation 
in discussion, instead of his function being limited in the lecture 
room to that of acting as a silent absorber of knowledge 
provided by his teacher. 

The growing interest in these new techniques has perforce 
led to a greater rapprochement between the commercial col- 
leges and business films. At no previous time has there been 
so much co-operation by firms, in receiving students on visits, 
accepting them for training during college vacations, and 
facilitating the attendance of senior members of their staffs 
at discussion|||oups in the colleges. It is a hopeful augury for 
the future that ^eady many colleges in t^ country are 
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beginning to experience that happy liaison with business 
undertakings, wluch is such a pronounced feature of the 
university schools of business in the United States. 

From another point of view, teaching techniques have been 
influenced by a recognition in recent years that young men 
and women in our centres of further education constitute, as 
Messrs. Dobson and Young have been at pains to point out, 
a highly critical audience, conditioned as they are to radio, 
television and the cinema, which put across their material 
with streamlined efficiency. The younger generation is not 
unnaturally critical of ‘chalk and talk’ and above all of the 
laborious process of writing down dictated notes, which is 
still a characteristic of too many of our more venerable educa- 
tional institutions (p. 548). Many experiments are now being 
made in the use of such aids as the film, the film strip and the 
tape recorder. Again, the practice of providing the student 
with a duplicated precis of the material with which the lec- 
turer concerned proposes to deal in class, is growing, albeit 
slowly, with advantages to both lecturer and student too 
obvious to be laboured. 

Staffing of Commercial Colleges 

Full-time members of staff are generally recruited in much 
the same way as in the case of secondary schools, from the 
ranks of university graduates. Graduates in commerce or 
economics are usually employed to teach in the more special- 
ised fields of accountancy, commerce, economics and related 
subjects, whilst legal subjects are, where possible, placed in 
the charge of graduates in law, or such professionally quali- 
fied men as solicitors or barristers, who prefer an academic 
life to professional practice. Specialists with appropsiate 
degrees usually teach such subjects as English, foreign 
languages, history and geography. 

Much controversy exists as to the desirability of actual 
business experience as a contributory qualification for teachers 
of commerce, but the contestants rarely define the terms of 
their arguments in this connection. If, when speaking of the 
conunercial teacher, they include the specialist teacher of 
English or French or Spanish or German or history or geo- 
graphy, then it is difficult to see what advantage their posses- 
sion of commercial experience would have for either the 
teacher or his students. Much the same applies to the speci- 
alist teacher of economics. Where, however, business experi- 
ence is vital is in the teaching of Commerce and Commercial 
Practice and those other subjects which are largely concerned 
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with the day-to-day activities of the business world. But this 
IS a very different thing from saying that all members of the 
staffs of commercial colleges should have had business 
experience. 

But even where such experience is desirable, it is not easy 
to*' obtain it. A young graduate attracted to teaching, who 
wisely decides to spend two or three years in business before 
taking up a teaching career, will find that he loses seniority, 
and incurs a probable reduction in the size of his pension on 
retirement, by postponing his entry for a year or two into the 
profession. On the other hand, if he delays still further such 
an entry, he may well create a suspicion that his desire to take 
up teaching is not unconnected with a possible failure to 
succeed in the business world. 

The question of professional training is also one which needs 
consideration. Prior to the war, there were few professionally 
traified commercial teachers, and these consisted largely of 
university graduates in commerce or economics who had 
voluntarily taken a post-graduate course of training, which 
was rarely of a specialised character. An interesting develop- 
ment has taken place in England since the war, however, in 
the establishment of three training colleges for commercial 
teachers (Chapter XVIII). 

Scotland has for many years insisted upon a specialised 
training for its commercial teachers. Apart from graduates 
in commerce or economics of the Scottish Universities, almost 
all commercial teachers in the country have passed through 
the Commercial Teachers’ Diploma Course in the Scottish 
College of Commerce, Glasgow. This course extends over 
three sessions, and students are required to spend at 
least six months with selected business firms who co- 
operate with the College in ensuring that they obtain a 
varied experience during their period of practical training. 
After completing their course of study, the diplomates of the 
College spend a further year at a training college for teachCTS 
before taking up work in secondary schools or centres of 
further education. Recently the College has introduced an 
alternative course extending over four sessions for students 
anxious to qualify for senior work in commercial education in 
Scotland. In this case, an additional six months of practical 
experience is required. 

The great bulk of commercial teaching in Great Britain, 
however, still remains in the hands of part-time members of 
staff who le<||0b in evening classes at the end of a day’s work 
in commerce or industry or in professional employment. 
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Here, the question of practical experience does not arise, but 
the equally important question of their capacity to teach does. 
Fortunately, after a period of trial and error, many such 
teachers do, in fact, settle down and prove their worth over 
and over again. But there are many failures, and these 
cannot always be replaced at a time when the already small 
remuneration they get for their efforts is virtually halved by 
income tax demands. This situation puts a very high premium 
on enthusiasm for teaching. It also may be doubly disastrous, 
as it may make inevitable the employment of some men who 
frankly admit that ‘they wouldn’t be there if they didn’t need 
the money’, and it may make available for employment in this 
way only those men who do need the money because they have 
failed to secure adequate promotion in their own profession or 
employment (Chapter XVIII). 

One of the most pressing problems is that of the status of 
leading commercial colleges in Britain, when compared to 
that possessed by the university schools of business in 
America (p. 880). Only when their status has been nationally 
recognised will the right kind of teaching assistance be readily 
forthcoming from industry and commerce (Chapter XV). 

Commercial Education in the Future 

What of the future of commercial education? The one thing 
that remains a vital need is that education for business should 
be integrated much more fully than at present into the educa- 
tional pattern of this country. There are many reasons for this. 

First of all, the constant development and ever-greater 
complexity of many commercial subjects is out-growing the 
capacity of the part-time evening class. This is particidarly 
so in the field of accountancy. In the near future the relevant 
professional associations wiU have to face this problem. The 
part-time day class is thus the inevitable successor to the 
evening class (Chapter IV). 

Secondly, to give young men the knowledge which is now 
generally admitted to be an essential part of their equipment 
as business executives of the future, full-time courses in the 
collies of commerce will become indispensable (Chapter 
III). Sooner or later — and the operative word is the first one 
— we must do something to equal the tremendous volume of 
effort in business education which is now a characteristic of 
the United States economy (in terms of relative populations), 
if we are to continue to be a serious competitor both in dollar 
and sterling markets. 

Thirdly, the educational system of this country, excluding 
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the science side of the secondary school, is still largely influ- 
enced by the age-old classical tradition, a type of education 
possibly suitable for a wealthy country when it was the com- 
mercial and industrial centre of the world, but which is no 
longer appropriate to a nation with its sleeves rolled up, 
fighting for its very economic existence. Change, though slow, 
is now quite inevitable. 

And finally, it is through education and training designed 
to create the necessary capacity for executive and administra- 
tive leadership, based on the necessary ‘know-how’, that the 
future of this country will largely depend. Wisdom, which 
comes from a broad education and a wide experience of life, 
is as vital as ever at both the personal and national level; but 
it must nevertheless be widely understood that the business 
executive of the future will need a good knowledge of account- 
ancy, of the relevance and reliability of statistics, of the 
scientific principles of management, and to be expert in 
human relations, if he is to measure up to world competition. 
The British way of life will be undermined if management 
fails to play its part in ensuring a reasonable standard of life 
throughout this present economic revolution. As signs of the 
times, trade unions are increasingly impatient with inefficient 
managements, and many prominent industrialists now agree 
that many of the sins so often ascribed to inefficient organised 
labour should in reality be laid at the door of inefficient 
management. 

No one pretends that theoretical instruction for business is 
any substitute for practical business experience. What busi- 
ness education can do is to shorten the path to business 
efficiency by equipping the young man or woman with valu- 
able tools of knowledge and techniques, and also by making 
them aware of the problems which will face them. The 
creation of this awareness and & potential business acumen and 
human understanding in students is the critical task aijd 
opportunity of management education to-day. 

In the coming years the colleges of comm^ce, as distinct, 
in this case, from the commercial departments of technical 
colleges, must necessarily develop into national inititutiqj^ of 
great significance. The universities in this country are not 
the appropriate bodies to undertake such work [7]. Their 
outlook and traditions are very different from those ef t^e 
universities in the United States, and many of them which 
attempted to^rovide commercial education have now abdi- 
cated from mt field of endeavour. Within the last few^Jfears 
both the Universities of Aberdeen and Manchester have , 
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abolished their Faculties of Commerce, whilst London has 
similarly withdrawn its Commerce degree. 

But in order that the colleges of commerce in England and 
Wales may be put into a position to undertake the tasks which 
lie ahead, the first requirement is regional organisation. Each 
college must draw its students from a wider area, with the full 
co-operation of the local education authorities involved. 
Financial assistance, where necessary, must be provided on an 
adequate scale, both for the college itself and for the students 
attending it (Chapters XV, XVI). 

Again, at national level, full recognition must be accorded 
to the colleges. They must be given every assistance to help 
them to ensure that the diplomas they award become as 
widely recognised in the country as is the degree of a univer- 
sity. This can only be done by seeing that buildings are both 
adequate and functionally designed (at least one leading col- 
lege of commerce in this country is housed in an abandoned 
teachers’ training college), and that staffing standards and 
ratios are generously revised. In particular, adequate pay- 
ments attractive to high business executives should be author- 
ised, where their knowledge and skill makes it desirable that 
the college should utilise their services on a part-time basis. 
Given these conditions, the colleges can become fully integ- 
rated into the business world with two-way traffic no longer 
a chimera, but a reality. 

Commercial education is a comparative newcomer to the 
field of education. To-day it is a Cinderella. A generation 
of business men may have to pass before its value and signi- 
ficance are fully appreciated and recognised. 

It may not be inappropriate to conclude this chapter with a 
quotation from Rousseau. ‘When I see the studies of young 
men at the period of their greatest activity confined to purely 
speculative matters, while later on they are suddenly plunged, 
without any sort of experience, into the world of men and 
affairs, it strikes me as contrary alike to reason and to nature, 
and I cease to be surprised that so few men know what to do. 
How strange a choice to teach us so many useless things, 
while the art of doing is never touched upon’ [8]. 
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CHAPTER XIII 

OTHER TECHNOLOGIES AND CRAFTS 


There are important industries, some employing large num- 
bers such as mining and textiles, which are not widely and 
evenly dispersed, but occur only in particular regions and are 
therefore connected with a minority of colleges. Agriculture 
is an exception, and is of such prime importance that it rightly 
requires a book to itself (p. 18), but here can be treated only 
by way of reference. 

Other groups are very limited in scope and employment, but 
are nevertheless very important. They may be widely dis- 
persed in small groups or dispersed as special techniques 
throughout many industries, so that multiple provision cannot 
reasonably be made. For these reasons have been established 
the national colleges for particular technologies each with the 
following aims and requirements; to provide highly speciahsed 
training for a single industry, including post-graduate courses 
and research; to be governed by the industry itself through a 
representative governing body with ample freedom to put 
industry’s ideas into practice; to be financed by the State but 
with substantial assistance from industry; to draw its students 
preferably from the ranks of industry [1]. The present work 
of these colleges is outlined, and their full-time enrolments are 
given in Appendix, p. 603. 

The establishment of seven of these national colleges con- 
stitutes a major post-war development of higher technological 
education and arose from the Percy Committee Report (p. 470) 
[2] and the Ministry’s Circular 98 (p. 484) [8]. In this period 
too, the conditions of governance of the Royal College of Art 
liave been changed to those of a largely self-governing 
institution, a change with immense possibilities [4]. 

The broad distinctions to be made between craft, techniques 
and technology are discussed later (p. 447), but here is given 
factual information of the present educational provision for a 
wide variety of subjects chosen for their economic importance, 
intrinsic interest or future possibilities. Those who require 
further details are strongly advised to obtain the pamphlets 
published by the professional institutions; by the Central 
Youth Employment Executive (C.Y.E.E.), the Ministry of 
Labour and National Service (M.L.N,^.), the Anglo-American 
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Council on Productivity (A.A.C.P.), and the Association of 
Technical Institutions (A.T.I.). Attention is drawn specially 
to The Ministry of Education Pamphlet, No. 8, pp. 90-176, 
Appendix I: Examples of Special Educational Facilities for 
Certain Occupations (H.M.S.O., 1947). 
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Aeronautics 

This section does not cover the extensive R.A.F. Service 
Establishments, but only civilian needs, which have been 
catered for in the establishment early in 1946 of the College 
of Aeronautics, Cranfield. A high grade engineering, tech- 
nical and scientific training in aeronautics prepares students 
for important positions in the aircraft industry, civil aviation, 
education and research. The College is financed through the 
vote of the Ministry of Education but the policy control is in 
the hands of a Board of Governors, appointed by the Minister 
and representijur a wide range of aeronautical interests. 
Detailed coiAmis in the hands of a Senate consisting of the 
Principal and Heads of the teaching departments. 



OTHER TECHNOLOGIES AND CRAFTS 898 

The work is organised in four main departments; aerody- 
namicSf aircraft design, aircraft economics and production, 
and aircraft propulsion, and the two-year full-time residen- 
tial course at post-graduate level includes a thesis based on 
some experimental research or on undertaking a piece of 
design work, and leads to the Diploma of the College (D.C.Ae). 
Students are in three main groups, those with primarily a 
university background, those with an industrial apprenticeship 
and a degree or a Higher National Certificate, and Officers 
from the Royal Navy and R.A.F. The College handbook 
states that ‘The original policy not to insist on a degree as a 
necessary qualification of entry, despite the post-graduate 
nature of the course, has been thoroughly justified*. 

Intensive short courses of about two weeks’ duration are 
frequently held for special subjects (245 students attended ten 
such courses in 1958-4); and research is encouraged in every 
possible way. As a contributory link with the main post- 
graduate work of the College, it should be noted that with 
II.N.C. in Mechanical Engineering a student can gain an 
endorsement in Aeronautical Engineering countersigned by 
the Royal Aeronautical Society (p. 156). 
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Agriculture 

Responsibility for agricultural education lies with the Local 
Authorities and the Ministry of Education, and for advice to 
those engaged in any branch of the agricultural industry with 
the Ministry of Agriculture and Fisheries through the National 
Agricultural Advisory Service. This administrative dicho- 
tomy is the subject of sharp controversy. 

Careers in agriculture include practical farming, inspection 
and advisory work, marketing and supply services, teaching 
and research, for both men and women. With increasing 
mechanisation and the growth of special services, physical 
strength counts for less and less and opportunities for women 
have increased correspondingly. This increasing mechanisa- 
tion is but one aspect of the growing application of science to 
farming which makes a good standard of education increas- 
ingly necessary. 

An indispensable love of the country (in all weathers), good 
health and physique should be put to the test of at least a 
year’s practical experience on a farm before detailed training 
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is undertaken and this most certainly for someone from a 
town. For practical farming a one year’s course at Wifarm 
institute is normally considered sufQcient, but some with the 
necessary entry qualifications take a diploma at an agricul- 
tural college or a degree at a university, especially if they 
intend to farm or manage estates on a large scale. Subsequent 
practical experience of a varied character and at different 
levels of responsibility is most important. Good practical 
experience and high educational qualifications are essential 
for inspection and advisory work and for teaching, and person- 
ality and tact are no less important. Apart from degrees, the 
recognised national qualification is the National Diploma in 
Agriculture (N.D.A.), awarded on examinations conducted by 
the National Agricultural Examinations Board. Most col- 
leges have their own diplomas, but prepare students for the 
N.D.A. also. Like students attending urban technical col- 
leges, students wishing to attend agricultural colleges may 
apply to their Local Authorities for financial assistance in 
accordance with parents’ income, or they may gain scholar- 
ships which are offered by universities and many of the 
colleges. 
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Bakery and Confectionery 

This trade has been practised since ancient times and is 
carried on in every town, if not in every village. Like other 
trades and crafts it has imdergone far-reaching changes in 
character and organisation, especially with the incr^sing 
spread of mass production in the last few decades. This has 
been accom^||ed, even if it has not been stimulated by the 
increase of eZRicational facilities, which are now established in 
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84 technical institutions, mostly part-time day and evening 
courses for City and Guilds Examinations. 

Two or three-year full-time courses are held at Birmingham, 
Blackpool, Cambridge, Cardiff, Leeds, Liverpool, London (the 
Bf#ough Polytechnic), Manchester, Southampton, Pl 3 anouth, 
and a three-year sandwich course (with industrial experience) 
is being established at Salford. Two-year full-time courses 
normally lead to the National Diploma (N.D.) and three-year 
courses to the Higher National Diploma (H.N.D.). Both these 
Diplomas are awards on courses recognised by the National 
Board for Bakery Education, which was set up in 1947 to act 
in place of the National Bakery Education Advisory Committee 
of the National Master Bakers’ Association. 

Bakery education is stimulated by the work of ten regional 
Bakery Education Advisory Committees (B.E.A.C.), and also 
by the Baking Industry Joint Scholarship Scheme established 
through the close co-operation between the National Board 
for Bakery Education and the National Association of 
Master Bakers, Confectioners and Caterers and the goodwill 
of the Trade [1]. This offers several scholarships of maximum 
value of £200 per annum for students taking an II.N.D. 
course, and other scholarships for students taking the .N.D. 
course. 

Recently there has been much controversy over the number 
of students taking different types of courses. A recent 
survey [2] shows that 2,026 students (82*5% of all in 
attendance) take courses but no examinations, 2,956 (47-5%) 
are in City and Guilds Intermediate courses, 845 (18*6%) in 
the City and Guilds Final courses, 188 (2*2%) in City and 
Guilds Full Technological Certificate courses; there are 251 
(4%) in full-time National Diploma and 0 06% only in Higher 
National Diploma courses. Concern has been expressed at 
the lack of support for bakery courses which is affecting 
recruitment to the industry in some areas, and the National 
Board for Bakery Education has emphasised that recruitment 
IS the responsibility of the industry; educational authorities 
could only supply the necessary facilities [8]. 
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Boot and Shoe Technology 

The manufacture of boots and shoes is highly localised, 
mostly in Leicestershire, Northamptonshire and nearby towns, 
but* also in Stafford, Lancashire and Kilmarnock md 
Arbroath. The colleges at Leicester, Northampton and Nor- 
wich have established departments of Boot and Shoe Manu- 
facture. At Northampton there is a two-year full-time course 
leading to City and Guilds Examinations and one is offered at 
Norwich. At Leicester there is a one-year full-time course in 
General Shoe Technology; another in Foremanship Course of 
Advanced Technology, which leads to the Graduateship exam- 
inations of the British Boot and Shoe Institution (B.B.S.I.); 
and a Management Course for Associates of the B.B.S.I. or 
others equally qualified, which covers all aspects of general 
management. The three courses may be taken seriatim to 
gai^ a college diploma. A course for prospective shoe designers 
is provided in conjunction with the College of Art Depart- 
ments of Dress and Industrial Design and leads to the Ministry 
of Education National Diploma in Design. The foregoing 
courses (except National Diploma in Design) are held at the 
Cordwainers’ Technical College, Hackney, E.8, which also 
offers a College Diploma Course in Leather Goods. 

Part-time day and evening courses are also provided in the 
colleges and the latter were established as early as 1885 at 
Northampton and 1892 at Norwich. These courses now lead 
to the Full Technological Certificate of the City and Guilds of 
London Institute, and the graduateship of the British Boot 
and Shoe Institution, B.B.S.I. A very high degree of skill 
is required in the majority of operations on footwear manu- 
facture as the shoe is manually presented to a power-driven 
tool. Recruitment to and training, especially in part-time 
day courses, for the industry is encouraged by the National 
Joint Recruitment and Training Council set up in 1947 by the 
Incorporated Federated Associations of Boot and Shoe Manu- 
facturers, the National Unions of Boot and Shoe Operatives, 
the National Institution of the Boot and Shoe Industry. The 
B.B.S. Institution encourages students with the award of 
scholarships and grants from its Merit Fund, and provides 
a Footwear Design Bursary under the Royal Society 
of Arts Bursaries Scheme. 
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Ceramics 

Thi needs of the Potteries and elsewhere for education in 
ceramics lire met by courses at the North Staffordshire 
X^chnical College, Stoke-on-Trent. A three-year sandwich 
cohrse (six monthly turnabout basis) leads to the Pottery 
Manager’s Certificate examinations and students who pass 
may subsequently qualify for the award of the Certificate 
after the specified period of practical experience — which is 
an interesting and specially valuable variant of the usual sand- 
wich course arrangement. A three-year Diploma Course in 
Ceramics is provided for intending research workeA and 
laboratory technicians controlling production. 

The courses cover the general ground required for the pot- 
tery industry, the iron enamelling industry, the building 
industry, and the refractories industry. The scope is thus 
vastly wider than the general conception of the pottery indus- 
try as producing mainly household crockery, and modem 
developments have greatly increased its scope and the range 
of interesting occupations. The College has long had an 
interest in research and from it stemmed two research associa- 
tions, later combined to form the British Ceramic Research 
Association. The College maintains a testing laboratory to 
serve industry which provides valuable training for young 
laboratory technicians before they pass into the industry. 
There is the usual range of part-time day and evening courses 
for those employed at all levels in the industry. Students may 
take the Pottery Manager’s Certificate examinations after six 
years’ attendance, study and industrial experience. 

Recently a substantial development has taken place in the 
School of Ceramics of the Royal College of Art to provide the 
training of top-level craftsmen and designers for the potterj 
industry, and thus to provide an artistic and creative counter- 
part to the technical and managerial training outlined above 
In addition to the foregoing major centres, pottery is made 
and related education provided in other centres such as Derby 
Worcester, Poole, Newcastle-on-Tyne and Bristol. In Scotland 
Barrhead, Paisley, Kilmarnock and Bo’ness are importani 
centres. New schemes of training are being brought in, whicl: 
allow more opportunity for the choice of a particular career in th< 
first two years of training. 

BEFERENCES 
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Chemical Engineering 

It is fashionable to point to British discoveries which were 
subsequently developed abroad, from Perkin’s discovery of 
mauve to Sir Alexander Fleming’s discovery of penicillin. 
The rapid establishing of the industrial process for penicillin 
in the U.S.A. during the war is alleged to be due to our Jack 
of ability to exploit it and to the lack of chemical engineers 
in particular. Conversely the post-war building of petroleum 
refineries and ‘cracking’ plants by American engineers has 
pointM in the same direction. In point of fact our hazardous 
position in the war was a prime factor in not developing peni- 
cillin here, and the U.S.A. had had a half century’s start in 
petroleum technology, due to natural resources which still 
account for something like 60% of the world’s oil. Again, 
recently discovered fibres have been developed more quickly 
elsewhere; for example, the British discovery terylene was 
marketed two years earlier in the U.S.A. than in this country. 
Again it may be argued that this was due to very unfavour- 
able post-war economic conditions here, yet when all has been 
allowed, the lack remains and the number of chemical 
engineers is far below that required to solve present problems. 

Chemical engineering is the fourth primary technology, 
a fundamental position which is still not conceded in some 
quarters, as typified by those who still assert that a 
chemical engineer talks chemistry to an engineer, engineering 
to a chemist and when both are present he talks about the 
weather, or golf. Sir Harold Hartley, F.R.S., has emphasised 
the historical succession of the primary technologies. ‘First 
there had been civil engineering, which had claimed the whole 
field, then, from the introduction of the steam engine, the 
specialised techniques of the mechanical engineers had 
developed; and the same process had happened again in the 
case of the electrical engineers. Now in the twentieth century, 
with the great developments of the chemical industry and the 
invasion of all processing industries by chemical techniques 
this fourth primary technology had developed.’ 

The Cremer Report on Chemical Engineering Research 
specially emphasised that whereas the special technologies 
are concerned with the processes of manufacture of particular 
products, chemical engineering is concerned with the study of 
plant and operations, which are generally and widely applicable 
to all industries. The chemical engineer finds a variety of 
opportunit}4b the chemical, plastics, rubber, petroleum, fats 
and oils, solvents, food processing, rayon and synthetic fibre 
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industries, tUil<K>al, gas and tar industries, as well as with 
engineering firms specialising in the construction of chemical 
plant. The direct relevance of chemical engineering to many 
of the technologies dealt with in this chapter will be apparent. 
Th6 continuing urgent need for chemical engineers has been 
emphasised repeatedly in all the authoritative statements and 
publications listed below, to meet which the following main 
forms of education exist, and both need much greater numbers 
of students and expansion of courses. 

Full-time study can be taken in degree courses in chemical 
engineering at a few universities and at Manchester College of 
Technology, Birmingham College of Technology, Royal Tech- 
nical College, Glasgow, and has recently been established at 
the Heriot-Watt Technical College, Edinburgh. A four-year- 
full- time Diploma Course is provided at Loughborough College 
of Technology. An advantageous route is to take a post- 
graduate course in chemical engineering following a university 
fost degree, college associateship or professional associateship 
in chemistry or engineering. Such courses are offered at some 
universities and at the following technical institutions; Bat- 
tersea Polytechnic, London, S.W.ll; Bradford Technical 
College; Glamorgan Technical College, Treforest; Lough- 
borough College of Technology; Manchester College of Tech- 
nology; West Ham College of Technology. 

The professional institution is the Institution of Chemical 
Engineers (founded 1922) and, as with other technologists, 
those employed in industry may study for its examinations 
(for A.M.I.Chem.E.) in part-time courses by various stages. 
This may be by taking an external degree (engineering or 
chemistry) or A.R.I.C. followed by chemical engineering 
courses, or by first taking O.N.C. in Chemistry, Applied 
Chemistry or in Mechanical Engineering, then H.N.C., and by 
subsequent study and approved experience to qualify for 
A.M.I.Chem.E. Higher National Certificate Courses in Chem- 
ical Engineering are offered at Acton, Battersea, Birkenhead, 
Bradford, Huddersfield, Kingston-upon-Hull, Manchester, 
Treforest and West Ham. The Glamorgan Technical College, 
Treforest, has pioneered in establishing a four-year Diploma 
sandwich course in Chemical Engineering, and another sand- 
wich course is being established at the Royal Technical 
College, Salford. 


REFERENCES 

Institution of Chemical Engineers (p. 618), from whom various publi- 
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Sir Harold Hartley’s Presidential Address to tlift Institution of 
Chemical Eng:ineers, Trans. Inst. Chem. Eng., 1052, 30, 18. 

A.A.C.P. Reports, Universities and Industry; Heavy Chemicals; Chem’- 
icaJ Engineering in Industry; Syniposium at British Association, 
September, 1952: — 

The Training of Chemical Engineers^ by Professor D. M. Newitt, 
F.R.S. 

The Chemical Engineer in Industry, by Dr. E. H. T. Holl 3 m with 
discussion thereon, including contribution by Sir Harold l^rtley, 
F.R.S., reported in Advancement of Science, 1058, X (No. 87), 
8 - 11 . 

Present and Future Supply and Demand for Persons with Professional 
^mlificaticms in Chemical Engineering (H.M.S.O.). 

Report of the Committee on Chemical Engineering Research (Chairman, 
H. W. Cremer, C.B.E.) (H.M.S.O., 1051). 

Chemical Apparatus in the U,S.A.; RepH>rt of Technical Assistance 
Mission No. 28, published by the Organisation for European 
Economic Co-operation, Paris, 1952. This goes beyond its restricted 
title, e.g. Chapter I deals with profession of chemical engineer, and 
compares European and American conditions. 

Department of Scientific and Industrial Research (Appendix, p. 616), 
has recently established a chemical engineering research depart- 
ment. 

The Functions and Education of the Chemical Engineer, Papers 
presented at the Conference, 21st-23rd March, 1055, London, organ- 
ised by the Institution of Chemical Engineers and the O.S.I.R., for 
the European Productivity Agency of the Organisation for European 
Economic Cooperation (O.E.E.C.). 


Clothing Technology 

Though the retail clothing trade is widely distributed and 
in every town, the manufacturing side is concentrated in 
certain main centres, shown by the fact that the Clothing 
Institute now has branches in Birmingham, Cardiff, Glasgow, 
Leeds, London, Manchester, Newcastle, Nottingham and 
South Wales. The main educational developments have been 
in these areas as, for example, the Shoreditch College for the 
Garment Trades (Curtain Road, E.C.2) and the Department 
of Clothing Technology at the Leeds College of Technology, 
and their work and courses may serve to illustrate the general 
pattern. 

At the Shoreditch College there is a one-year full-time course 
for boys or girls aged 15 or 16 entering the clothing industry, 
and a second year for those wishing to obtain more responsible 
posts. The full-time course is available in dressmaking, or 
ladies’ tailoring or men’s tailoring; part-time courses we pro- 
vided in th^ subjects and also in embroidery, millinery, 
fashion desipHand in related crafts, and students take the 
appropriate City and Guilds Examinations. 



401 


OTHER TECHNOLOGIES AND CRAFTS 

At Leeds a two-year full-time course for the College Diploma 
covers the fundamental principles of the production of men’s 
and women’s outer wear and students are concurrently pre- 
pared for the City and Guilds final examinations in cutting 
and tailoring men’s and women’s garments (wholesale). A 
further year of study can be taken in advanced specialised 
subjects leading to the Full Technological Certificate of the 
City and Guilds of London Institute. Another two-year full- 
time Diploma Course is in dress design and garment construc- 
tion which also leads to appropriate City and Guilds 
Examinations. 

A full range of part-time and evening courses is available 
at these and in many colleges for those engaged in the industry 
to take equipment studies over a longer period of time, but 
the total number of enrolments is very small, especially in 
full-time courses, for an industry employing about 500,000 
people. 

As with printing, the design aspect is no less important than 
the technology and this is provided for by colleges and schools 
of art in the various centres, as, for example, by the Depart- 
ment of Dress Design at the Leicester College of Art. 

The Clothing Institute was founded in 1948 as an inde- 
pendent educational and professional institute to promote the 
interests of the clothing and allied industries, especially in 
relation to education and the acquisition and recognition of 
professional skill. The Institute is authorised by the Board 
of Trade to define courses of training, conduct examinations 
and award Diplomas of Associate (A.C.I.) and Fellow (F.C.I.). 
A Full Technological Certificate in Clothing Technology of 
the City and Guilds of London Institute gives exemption 
requirements for the Diploma Award of Assoeiateship. 

REFERENCES 

The Clothing Institute (p. 617). 

C.Y.E.E. Pamphlets New Series No. 9, Dressmaking; No. 10, The 
Dress Designer; No. 11, Wholesale Clothing Manvjaoiure^ Part /, 
The Clothing Factory; No. 12, Wholesale Clothing Manujacture^ 
Part //, The C%iUer, 

A.A.C.P. Report, Men's Clothing- 


Coal Mining 

The coal industry has been a key source of Britain’s strength 
and prosperity, and in an increasingly competitive world has 
of necessity become more and more scientific and techno- 
logical in its methods, both of winning and processing the 
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coal. This, together with the ever-present emphasis on 
safety peculiar to its working conditions, lays still greater 
stress on the need for expert training at all levels. By the 
same token this provides clearly defined steps for boys of 
ability to rise to the top — ^for example, through the so-called 
ladder plan’. 

In 1947 the coal-mining industry was nationalised and is 
now run by the National Coal Board through nine Divisional 
Coal Boards, but the schemes of training leading to statutory 
qualiications are essentially the same throughout. The 
regulations require that no newcomer may be employed 
underground until he has passed a medical examination and 
has^ baibi trained to work safely and competently. This initial 
training is most important and takes place partly at the 
technical colleges (some thirty in number) and partly at 
Group Training Centres where the recruit receives practical 
training. Subsequently he is encouraged to study in part- 
time day -release courses for the National Certificates in 
Mining and Mine Surveying and/or in Mechanical or Electrical 
Engineering if he is going on to the engineering side. Higher 
National Certificates and other necessary qualifications in 
mining and mining surveying can be gained at the technical 
college concerned, and courses for London University external 
degrees in mining are held at Wigan Mining and Technical 
College, and at Barnsley Mining and Technical College. 

For each succeeding level of responsibility a statutory quali- 
fication is required which is awarded on examinations con- 
ducted by the Board for Mining Examinations, together with 
evidence of practical experience underground for a specified 
period. For a colliery manager the First Class Certificate of 
Competency is required and for the under-manager the 
Second Class Certificate is the minimum qualification. Not 
only are theoretical knowledge and practical experience 
required but personal qualities as in other supervisory posts 
are most important, for the manager needs to understand 
human nature, and have a sense of fairness and powers of 
leadership and judgment. 

Prominent features of the education and training schemes 
are the 100 university scholarships awarded annually by the 
National Coal Board which are open to all interested and 
qualified, and the scholarships and exhibitions open only to 
mine workers and their children which are awarded annually 
by the Coal Industry Social Welfare Organisation. ‘Conver- 
sion Schq^ships’ of the National Coal Board are available to 
graduates in engineering or science who wish to add a mining 
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degree to their qualifications, and there is a three-year scheme 
of ‘Directed Practical Training’ for those who aim at posts as 
managers, or as mechanical or electrical engineers at collieries. 
A Staff College is now being established with Mr. Norman 
Fisher as the first principal. 

REFEBENCES 
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Details of Examinations from the Secretary, Board for Mining 
Examinations, Ministry of Fuel and Power. 

‘Training in the Mines’, Times Edve. SuppL, 10th July, lAMflTth 
July, 1958. 

‘Technical and Industrial Training in the Coal Mining Industry’, Sir 
Hubert Houldsworth, Address to the Union of Lancashire and 
Cheshire Institutes, 8th October, 1954. 

Anglo-American Council on Productivity Report, Coal. 

Report of the European Commission for the Vocational Training of 
Youths, No. 1, Vocational Training of Young Workers in the Coal 
and Steel Industries of the Member Countries, 1958 (221 Avenue de 
Tervueren, Brussels). 


Food Technology 

The food industry is very widely dispersed and yet has very 
special needs, which are the two main conditions calling for a 
single institution providing advanced courses and research in 
the examination, handling, processing and preservation of all 
kinds of food. The National College of Food Technology was 
therefore established in January, 1951, by the Minister of 
Education to provide such advanced technological training 
and research for the food industry in this country. The 
College has the full support of the food industry which has 
lent and given valuable equipment. 

A new college is to be built but meanwhile the work is being 
conducted in temporary premises adapted to provide special 
laboratories for science, micro-biology and food processing. 
The food processing laboratories have been equipped wi^ 
pilot-scale plant and will ultimately provide facilities for prac- 
tical instruction in all the major food processing operations 
such as canning, refrigeration, quick freezing, dehydration 
(freeze drying, spray drying, film drying, vacuum drying), 
emulsification, etc. 

A two-year full-time course in (Jeneral Food Technology is 
offered to those engaged in the industry and other suitably 
qualified applicants vrishing to enter it. The educational 
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entry requirements are G.C.E. Ordinary Level in four subjects 
and Advanced Level in at least one science subject, such as 
chemistry, physics or biology. One-year courses of post- 
graduate study are offered in Applied Microbiology and in 
Food Quality Control. 

The National College also provides regional courses of train- 
ing for masters and all others engaged in the meat, fish, fruit, 
vegetable and milk trades. Full-time day, part-time day and 
evening courses are provided to meet a variety of needs, and 
students are prepared, inter alia, for the examinations held by 
the Institute of Meat, by the City and Guilds of London Insti- 
tute in Milk and Milk Products, and by the Royal Sanitary 
Institi^ for Inspectors of Meat and Other Foods, and in 
Food Hygiene and Nutrition. 

In addition to the National College many technical colleges 
offer part-time day and evening courses leading to the City 
and Guilds and Royal Sanitary Institute Examinations 
respectively. 

REFERENCES 

Prospectus of National College of Food Technology (p. 608 ). 

A.A.C.P. Reports, Meat Packaging and Processing; Packet Foods; 

Food Canning; Fruit and VegeMle Utilisatiqn Milk; Utilisation; 

Fruit and Vegetable Storage and Prepacking, 

British Food Manufacturing Industries Research Association (p. 622 ). 

Foundry Technology 

The foundry industry was formerly largely confined to the 
areas of the iron and copper smelting industries, but with the 
coming of new metals, alloys and processes it has been much 
more dispersed and diversified. It occupies a key place in the 
production side of industry which led to the foundation in 
1948 of the National Foundry College within the Wolver- 
hampton and Staffordshire Technical College as the sequel to 
the pre-war British Foundry School at Birmingham Premises 
for the National Foundry College, as part of the Technical 
College extensions, were opened in February, 1954,and provide 
special laboratories for the chemical analysis, heat treatment 
and metallographic examination of ferrous and non-ferrous 
metals, and a specially designed and fully equipped foundry. 

The National College provides a Diploma Course comprising 
six months’ college experience, then six months’ industrial 
experience, and then one full academic year at the college. 
The standard of entry is either a Higher National Certificate 
in Metallqll^, Engineering or Chemistry, or a City and 
Guilds Final Certificate in Foundry Work, Metallurgy or 
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other appropriate subject. More highly qualified entrants — 
in qualifications and/or experience — may be admitted direct 
to the second part of the Diploma Course. Scholarships to 
these courses are awarded by the Governors, and Founder’s 
Company Fellowships may be given for success in the Diploma 
Course. One important feature of attendance at the College 
for the Diploma Course is the opportunity for residence at 
the College Hostel situated in attractive surroundings. As 
with other national colleges local work is also undertaken, in 
this case for the City and Guilds courses in foundry work and 
pattern making. 

A two-year sandwich course in pattern making and foundry 
technology, with recruitment after S.2 is provided the 
Constantine Technical College, Middlesbrough. Part-time 
day and evening courses for the City and Guilds Examina- 
tions are provided at many colleges in industrial areas. 

REFERENCES 

Prospectus of the National Foundry College, Wolverhampton. 

C.Y.E.E. Pamphlets, Choice of Careers, New Series, No. 19, The 
Foundry Industry; No. 20, Foundry Craftsmen, The Moulder; No. 
21, Foundry Craftsmen, The PaMernmaker. 

A.A.C.P. Reports, Grey Ironfounding; Brassfoundry; Fine Aluminium 
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British Cast Iron Research Association (p. 622). 

British Non-Ferrous Metals Research Association (p. 622). 

Fuel Technology 

The winning of coal is one technology (p. 401), its efficient 
preparation and utilisation is another, and the same is true 
of oil .(p. 415). Whereas in this country there is a great 
difference in the magnitude of natural resources of coal and 
oil, both are of great and growing importance at the refine- 
ment and utilisation stages. This is because of the ever- 
increasing world demand on limited fuel resources for heating, 
lighting and power. Because of the vagaries of natural distri- 
bution in the earth, they are a most powerful factor in 
world trade at all levels from raw materials to finished pro- 
ducts, to which they contribute a growing and inescapable 
proportion of the final cost. The profession of fuel technolo- 
gist is therefore assuming increasing importance, especially in 
securing the more efficient use of fuel in this country. With 
coal alone there is still regrettably ample room for improve- 
ment; the evil effect of smoke on human health, the destruc- 
tion of buildings and the general squalor it produces are 
painfully evident to any intelligent person. 
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For study in fuel technology to professional standards, 
degree courses in engineering or chemistry followed by a post- 
gr^uate Diploma (^urse at a university or technical college 
are appropriate. In some the degree course is in fuel tech- 
nology or chemical engineering or applied chemistry with 
specif reference to fuel. Full-time study is also available for 
the Associateships of certain colleges; the Heriot-Watt College, 
Edinburgh; the Royal Technical College, Glasgow; the Man- 
chester College of Technology, and there is a full-time Diploma 
Course in chemical engineering with special reference to fuel 
technology at the Glamorgan Technical College, Treforest. 

For the part-time student already engaged in the industry 
there toe the City and Guilds of London Institute Examina- 
tions in Fuel Technology and, through a scheme revised in 
1958, completion of the Advanced Grouped course is accepted 
by the professional institution, the Institute of Fuel, as com- 
plying fully with the examination requirements for corporate 
membership. For purposes of admission to Corporate Mem- 
bership itself, a candidate must of course comply with the 
Institute’s Bye-laws in regard to practical training and 
experience and in other particulars. 

REFERENCES 

The Institute of Fuel (p. 619). 

Dr. D. T. A. Townend, C.B.E., The New Education Scheme of the 
Institute of Fuel, Address to the Institute, 29th April, 1954. 

N.L.N.S., Pamphlet No. 19. 

A.A.C.P. Reports, Fuel Conservation; Coal; Oas. 

A. Marsh, The Problem of Coal and the Atmosphere (Faber, 1947). 

R. S. Scorer; 'Smog', Science Progress, 1954, XLII. (No. 167), 896. 

Furniture and Timber Technology 

The traditional making of furniture by individual crafts- 
men has undergone great changes especially since the first 
world war. The cutting and shaping of wood is almost 
entirely done by machine, mass production methods are wide- 
spread and powered hand tools are now coming into use. 
Modern materials, such as plywood and laminated wood, with 
different properties have accelerated this change which also is 
seen, for example, in the prefabrication of spring units and 
upholstery made of foam rubber. The outstanding centres of 
the industry in England are High Wycombe and London, 
and in Scotland, Glasgow and Beith. 

Courses^f study include full-time courses lasting three or 
four yean^r intending designers and those who wish to enter 
the production and planning side, and part-time courses for 
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learners already in the industry. Full-time courses on furni- 
ture design and the technique of furniture manufacture are 
held at the Royal College of Art, the Central School of Arts 
and Crafts and the Shoreditch College for the Furnishing 
Trades in London; in the Colleges of Art at Beckenham, 
Canterbury, Birmingham, Leicester and High Wycombe 
College of Further Education. The Edinburgh College of Art 
has a four-year Diploma Course in design, in which the last 
two years may include furniture design as a main subject. 
Glasgow School of Art has a similar course with interior design, 
including furniture design, as a main subject. 

Most centres of the industry have part-time day and even- 
ing technical and design courses leading to the City and 
Guilds of London Institute Final Examinations in Cabinet 
and Chair Making, and the Diploma in Timber Technology of 
the Timber Development Association. The Ministry of 
Education National Diploma in Design (p. 817) can be taken 
in furniture and interior design. The Furniture Development 
Council, in consultation with other related bodies, is consider- 
ing the setting up of an independent professional institution 
for the furniture industry. 

REFERENCES 

C.Y.E.E. Choice of Careers Pamphlet, New Series, No. 88, Furniture 
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A.A.C.P. Report, Furniture Woodworking Machinery. 

Timber Development Association Ltd. (p. 620). 

Gas Engineering 

The gas industry converts about 80 million tons of coal a 
year into smokeless fuels — ^gas and coke — ^and into other pro- 
ducts which form the basic materials for important branches 
of the chemical industry. Gas engineering thus has two main 
sides — gas production and gas distribution, the latter entail- 
ing its efficient use and therefore including the design and 
manufacture of all gas-burning apparatus. Gas engineers 
find employment in the service of the twelve Area Gas Boards 
responsible for making and supplying the gas, coke and by- 
products and also with manufacturers of gas-making and 
by-product recovery plant and of gas-buming equipment such 
as cooking stoves, gas fires, water-heaters, industrial and 
gas-fired furnaces. 

At the professional level, entry to the gas industry may be 
after taking a degree in fuel technology and gas en^eering 
at Leeds University, or a degree in physical science or 
engineering at a university or technical college, followed by a 
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post-graduate course in gas engineering or chemical engineer- 
' ingy or taking a graduate pupilship in the industry itself. 
Long established courses in gas ei^gineering are offered at the 
Westminster Technical Institute, and a recent innovation is the 
CoUege Associateship Course in Gas Engineering (three-year 
sandwich course from O.N.C. or Advanced G.C.E.) recognised 
by the Institution of Gas Engineers at the Royal Technical 
College, Salford, 

Employees in the industry take courses leading to Higher 
National Certificates in Civil and Gas Engineering, and also in 
Mechanical Engineering, which gain exemptions from appro- 
priate parts of the examination for the Associateship of the 
Institution of Gas Engineers. Non-professional courses in gas 
technology (manufacture) and (supply) are held in many 
technical colleges, primarily for supervisors, and lead to Final 
Certificates of the City and Guilds of London Institute. 
Apprentices take systematic craft courses leading to examina- 
tions conducted by a Joint Advisory Committee of the City 
and Guilds of London Institute and the Regional Examining 
Unions. The difficult problem of providing adequate prac- 
tical facilities is being tackled by the Area Gas Boards in 
making them available in a few centres in each region, while 
the local technical colleges provide the theoretical instruction 
by full-time staff and by engaging specialist staff from the 
industry. 

REFERENCES 

The Profession of Gas Engineering, pamplilet published by the Insti- 
tution of Gas Engineers (p. 618). 

A Career in the Gas InAusiry, pamphlet published by the Gas Council, 
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M.L.N.S., Careers for Men and Women, Pamphlet No. 19. 

A.A.C.P. Report, Gas, 

Heating and Ventilating and Refrigeration Engineering 

Until the National College was established in 1948 there 
was little provision for advanced study or research in these 
branches of technology. Following the publication of the 
Percy Committee Report (p. 458), the heating and ventilating 
and the refrigeration industries severally applied to the Minis- 
try for the establishment of colleges to meet their individual 
needs. The Ministry expressed the view that one college 
embracing their own and allied industries would be preferable, 
and after some negotiation the National College was estab- 
lished at A Borough Polytechnic, London, S.E.l. 

The Diploma Courses, with O.N.C. Mechanical Engineering 
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entry standard and lasting two to three terms, are in heating 
and ventilation engineering, in refrigerating engineering and 
in fan engineering respectively. The Diploma carries appro- 
priate exemptions from the examinations for the Asso- 
ciate Membership of certain professional institutions. A 
Fellowship is awarded for contributions of outstanding merits 
in research to the benefit of the college and industry. TJifre 
is a hostel for full-time students, who are eligible for Bursanes 
awarded by the Association of Heating, Ventilating and 
Domestic Engineering Employers. Ten scholarships are 
offered for Diploma or Degree students for the higher course 
for the College Associateship or for research. 

At regional level evening classes are arranged to meet the 
requirements of the Associateship of the professional institu- 
tions, and for the immediate local area the college provides 
part-time day courses for operatives leading to the Final City 
and Guilds Examinations. 

The Institution of Heating and Ventilating Engineers 
(founded 1897) assesses the examinations for its Diploma for 
exemption from the heating and ventilating and the fan 
engineering subjects of the final professional examinations. 
The Institution has, during the past few years, appointed a 
Research Fellow at the National College, the value of the 
Fellowship being £500 per annum. 

Part-time courses are held in a few colleges as, for example, 
at the Birmingham College of Technology. 

REFERENCES 

Technical Education in the Heating and Ventilating Industry ^ published 
by the Education Board of the Heating and Ventilating Industry. 

The. Institution of Heating and Ventilating Engineers (p. 618 ). 

Prospectus of the National College for Heating, Ventilating, Refriger- 
ation and Fan Engineering at the Borough Polytechnic (p. 608 ). 

Horology 

The history of the development of the science and art of 
horology has been enriched by the inventions and skill of 
many famous British watch and clockmakers, but it has taken 
two major wars to demonstrate the necessity of having a 
high-grade active and efficient industry for the manufacture 
of all types of clockwork mechanisms and other precision 
mechanical devices. 

In consequence the Ministry of Education, together with the 
various interests involved, set up in 1947 the National College 
of Horology to provide appropriate educational training and 
research facilities at the Northampton Polytechnic, Clerkenwell, 
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E.C.ly because of its location and of its past experience in 
' providing instruction in watch and clock-making. 

The three-year full-time course leads to the Diploma in 
Horology; general subjects such as mathematics attain the 
standard of Part I Final Degree in Engineering and the specia- 
list subjects reach somewhat higher. The aim is not to pro- 
duce craftsmen^ but about fourteen hours of practical work per 
week are included in each year of the course, in order to 
familiarise the student with workshop methods, machines 
and production techniques. 

The students attend the college for some 85 hours per week 
for 86 weeks per session. At the end of the first year a 
further six weeks are spent entirely in the college workshops, 
and at the end of the second year a similar period is spent on 
a vacation course in the works of a suitable industrial organ- 
isation. At the end of the Diploma Course, student appren- 
tices spend two years on practical training in the wor^hops 
and laboratories of member firms of the British Clock and 
Watch Manufacturers’ Association. The Diploma is recognised 
for exemption from relevant parts of professional institutions’ 
examinations and by the British Horological Institute. 

Recruitment to the course is both direct from school and 
from the industry but, even if present trends are reversed, it 
still seems likely to be largely from the schools. Plans are in 
hand for the development of courses in instrument technology, 
and two-year full-time courses in tool technology have been 
started for students with National Certificates in Mechanical 
or Production Engineering; it will be interesting to see 
how far industry supports these and other ventures designed 
to recruit good students from within industry. 

REFERENCES 

Prospectus of the National College of Horology and Instrument 
Technology (p. 608). 

The Training of Horological Engineers*, K. J. Hume, Research, 
1052, Vol. 6. 

HoHictiUure 

Horticulture is taught in some technical colleges, but most 
of the educational facilities are provided in universities and 
agricultural colleges. Technical college courses are part-time 
for those already engaged in such occupations, and lead even- 
tually to the National Diploma in Horticulture (N.D.H.) 
awarded o^examinations conducted by the Royal Horticul- 
tural SociHy under a scheme approved by the Ministry of 
Agriculture and Fisheries. 
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Opportunities inliorticulture are mainly in practical market 
gardening and fruit growing, which generally require capital 
to start, though there are some managerial posts. Other 
posts are head gardeners in charge of public or private 
gardens, foremen and charge-hands in large commercial 
undertakings, and relatively few research and teaching posts. 

BEFEBENCBS 

M.L.N.S., CareerB Booklet^ No. 8. 

Ministry of Agriculture Advisory Leaflet No. 286, Commercial Horti- 
culture, Adkce to Beginnera. 

Leather Technology 

In 1895 the Worshipful Company of Leathersellers, one of 
the Ancient Guilds of the City of London, sponsored classes 
in heavy leather manufacture which led through various 
developments to the establishment in 1909 of the Leather- 
sellers’ Technical College, Bermondsey. In September, 1951, 
this college became the nucleus of the National Leathersellers* 
College. 

The British Leather Manufacturers’ Research Association, 
founded in 1921, has greatly stimulated the immense develop- 
ment in the science of leather manufacture since then. This 
has made it imperative for the industry to have trained tech- 
nologists capable not only of understanding the scieAtific 
principles underlying the manufacture of leather, but able to 
put the latest developments into practice. To secure this a 
full-time two-year Diploma Course is provided, which leads, 
after a further specialised year, to the Associateship of the 
College (A.L.C.). Students with university science degrees or 
equivalent qualifications may also take the third year. 
Plans are in hand for the development of research, and 
for holding intensive short courses for senior employees in the 
industry, for example in modem practice in chrome tanning 
and methods of control; water pigment and nitro-cellulose 
finishes; leather dyeing; hot pitting and bleaching of sole 
leather. Various scholarships have been founded by the 
industry for students to attend the college. 

Evening courses are held for students already employed in 
the industry and lead to the City and Guilds Final Examina- 
tions in Leather Manufacture (Tanning And Dressing of 
Heavy and Light Leather) and Leather Dyeing and Finishing. 
Part-time day and evening courses are also arranged for these 
examinations by a few colleges, notably at Northampton Col- 
lege of Technology where there is a fully organised Depsuiiment 
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of Leather Manufacture, with a two-year ftdl-time course for 
students from 16 years of age, which leads to the City and 
Guilds examinations. 


REFEBENCES 

Prospectus of the National Leathersellers College, London, S.E.l. 

British Leather Manufacturers’ Research Association (p. 622 ). 

Marine Engineering 

Marine engineering, which has mechanical engineering as its 
essential basis, embraces all the engineering work in a ship, 
including the propelling machinery, electrical generation and 
distribution, refrigeration, ventilation and so on, except the 
hull which is the concern of the naval architect. Engineers 
who work in firms making all this equipment will train as 
mechanical engineers (p. 248), but for the sea-going engineer 
the usual qualification is the Ministry of Transport Certificate 
of Competency, for which a four-year apprenticeship in heavy 
engineering and considerable sea-going experience is required. 

Since the war an acute shortage of sea-going engineers has 
resulted in a new Ministry of Transport Scheme (in 1952), 
designed to supplement the traditional method of qualifying 
by going to sea and studying in periods of leave ashore. Can- 
didates who are 16-18 years of age, proficient in mathematics 
and physics or have taken a part-time engineering course at a 
technical college, are interviewed by the firm and by the tech- 
nical college. AiFter medical examination and acceptance, the 
young man is registered as an Apprentice Engineer with the 
Ministry of Transport (Marine Division) and then undergoes 
the following training; two years at an approved technical 
college for a recognised National Diploma in mechanical 
engineering; one and a half years afioat as apprentice engineer 
in ships owned or operated by the Company; one year’s train- 
ing in fitting, erecting or repairing of machinery at an engin- 
eering establishment approved by the Ministry of Transport. 

The firm pays college fees, supplies travel warrants as required 
and the students receive wages when at college as well as at 
sea. Already there is good co-operation between the firms 
and the colleges, and the scheme offers splendid opportunities 
of a kind undreamt of by former generations of sea-going 
engineers. 

From its nature this scheme can be and has been established 
in industriaL areas not usually associated with the sea, e.g. 
Acton, Boltfll, Huddersfieldi* thus increasing potential recruit- 
ment. Long-established courses for sea-going engineers on 
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shore leave are held in technical colleges at the seaports as at 
Aberdeen, Belfast, Q^difF, Dundee, Glasgow (Stow College), 
Greenock, Kingston-upon-Hull, Leith, Liverpool, Poplar, 
South Shields, Sunderland. 

When the marine engineer comes ashore at the end of his 
sea-going career he can usually obtain employment as a 
maintenance engineer, or surveyor. 

REFERENCES 

Institution of Marine Engineers (p. 618). 

M.L.N.S. Careers Guide. 


Naval Architecture 

The naval architect is concerned with the design of a ship, 
which is a highly specialised form of engineering in which 
many conflicting factors must be resolved. These include the 
demand for speed, for maximum space for cargoes and for 
space, comfort and attractiveness for passenger vessels, special 
designs as for oil tankers and salvage vessels, economic work- 
ing, and the inescapable requirements of stability and sea- 
worthiness. With all this must go a working knowledge of 
propulsive machinery, steering gear, lifting tackle, refrigera- 
tion and all the other auxiliary machinery required in a ship. 
The designer of naval vessels has still more exacting require- 
ments in armaments and the stresses they induce in the ship’s 
structure. 

High capability in mathematics is absolutely essential for 
success in this profession, and many other abilities and quali- 
ties (including an aesthetic sense of form) are very desirable. 
The education required is a blend of theory and practical 
experience. A long-established three-year Diploma (sand- 
wich) Course is held at Sunderland Technical College, and a 
four-year Associateship Course at the Royal Technical 
College, Glasgow. Courses for the Higher National Certi- 
ficate in Naval Architecture are held at Barrow-in-Fumess, 
Birkenhead, Cowes, Gillingham, Plymouth and Devonport, 
Portsmouth, Newcastle, Southampton, Sunderland, Dundee, 
Kirkcaldy, Paisley, Aberdeen, Glasgow (Royal Technical 
College) and Belfast. 

REFERENCES 

The Institution of Naval Architects (p. 617), which issues a pamphlet, 
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Ministry of Labour and National Servte Careers for Men and Women 
Pamphlet, No. 20, Naval Architecture. 
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Navigation and Nautical Courses 

An admirable survey of recruitment and training for the 
Merchant Navy has recently been made by Dr. J. Hargreaves, 
and here is but a brief summary of the training which falls 
into three categories (1) deck engineering and radio officers; 
(2) petty officers, i.e. stewards, pursers, etc.; (8) deck and 
engineroom ratings. Because of the special measures to deal 
with the long continuing acute shortage, the marine engineers 
have been dealt with separately (p. 412). The training of 
non-officer categories is mainly given by the industry itself, 
and is effected by courses of very short duration. 

At the present time radio officers are trained in the Tech- 
nical Colleges at Kingston-upon-Hull, Norwood, South 
Shields, at Greenock (Watt Memorial School) and at Leith 
Nautical College. The courses lead to Certificates of Profici- 
ency for radio officers, issued by the Postmaster General after 
examinations in three grades, 1st Class, 2nd Class and Special 
Certificates, the last being valid only for service in ships not 
compulsorily fitted with radiotelegraphic equipment. Unlike 
the deck and engineering appointments, a radio officer may 
complete the whole of his training before going to sea. The 
increasing participation of the maintained technical colleges 
in this work should help greatly to raise the standards of this 
training and the status of the occupation of radio officer. 

For the career of deck officers, the pre-sea training is rightly 
receiving increased emphasis under the guidance of the Mer- 
chant Navy Training Board, which is bound to have beneficial 
effects on later training. Statutory requirements are laid 
down for the number and status of officers required for 
foreign-going and home-trade ships, and for examinations 
and period of service at sea for the Certificates for Master, 
First Mate and Second Mate respectively, to which has been 
added the Extra-Master’s Certificate of graduate equivalent 
standard, which is taken voluntarily. Candidates must pass 
a rigid eyesight test, including form and colour vision, on the 
occasion of each examination. The increased use of modem 
electronic and other navigational aids has necessitated a 
recent revision of the syllabuses, and the introduction of a 
new certificate for radar observers. 

Courses for deck officers are provided at the following tech- 
nical colleges; Aberdeen, Bristol, Cardiff, Dundee, Glasgow 
(Royal Tedmical College), Grimsby, Kingston-upon-Hull, 
Liverpool, ^ymouth an^ South Shields; in London at the 
King Edward VII Nautical College and at the Sir John 
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Cass College; Fleetwood Navigation School; Greenock Watt 
Memorial School, Leith Nautical College. 

All the colleges have to be very flexible in their general 
attitude and arrangements, in*that the senior courses in navi- 
gation and marine engineering must be ready to take a 
student, not at set enrolment dates, but within a very short 
time of his leaving his ship. The colleges also arrange corre- 
spondence courses to enable students to continue their studies 
at sea, and mention must also be made of similar and other 
facilities offered by the Seafarers’ Education Service and its 
College of the Sea. 

REFERENCES 

Training for the Merchant Navy, Dr. J. Hargreaves, Principal, South 
Shields Marine and Technical College, A.T.I. Paper, February, 1054. 

M.L.N.S., Careers Guide, 1050, p. 78. 

Report of the Seafarers' Education Service. 


Oil Technology 

This overlaps with fuel technology (p. 405) and chemical 
engineering (p. 898) but in recent years there has been a Wpid 
development of the oil industry in this country. Apart from 
the long-established shale oil industry in Scotland, there are 
the attempts to discover other natural petroleum and oil 
deposits, with the small results so far at Eakring, Notting- 
hamshire. These explorations are being pressed forward 
under new and ambitious schemes, and discoveries of large 
deposits would clearly have a far-reaching effect on the 
national economy and on opportunities for employment. So 
far, however, the major post-war development has been in the 
building of inunense ‘cracking’ and refining plants dealing 
with imported petroleum, as at Fawley, Stanlow, Coryton and 
Partington. By this process of cracl^g, the large molecules 
of petroleum are broken down under drastic but carefully con- 
trolled temperature conditions and wdth the use of a catalyst, 
into smaller molecules which are of much greater value for a 
wide variety of purpose. These purposes include use as avia- 
tion spirit, commercial petrol, kerosene, fuel oils, diesel oils, 
lubricating oils, petroleum jelly, and raw materials which serve 
as a starting point for the production of a very wide variety 
of chemicals. The process of ‘cracking’ is followed by refining 
processes to separate all these materials from which others 
can be built up or s}mthesised. Altogether over 2,000 
products can be manufactured from petroleum. 

Education for this industry is by a degree course with a 
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bias towards oil engineering, or by a degree or higher diploma 
course in chemical engineering, chemistry, or mechanical 
engineering, all with post-graduate Diploma Courses in Petro- 
leum or Fuel Technology. The part-time students may study 
for an external degree or for A.R.I.C., or for the National 
Certificate in Chemistry, in Chemical Engineering or Mechanical 
Engineering with appropriate further study in Fuel or Oil 
Technology; the latter may be supplied by courses held by 
the firm, or he may take the City and Guilds Courses in 
Petroleum and Petroleum Products. 

REFERENCES 

The Institute of Petroleum (p. 619). 

The Institution of Chemical Engineers (p. 618). 

The Institute of Fuel (p. 619). 

S. Schachue and N. D. Drake, Oil for the World (Esso, 1950). 

British Industriea: Oil (Shell Petroleum Co., and Cassell and Co. Ltd., 
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Paper Technology 

H. G. Wells envisaged that a fungus or micro-organism 
capable of destroying paper could destroy the basis of modern 
civilisation. This imaginative testimony to its ubiquity and 
immense importance is in striking contrast with the few locali- 
ties in which it is manufactured in this country, viz.: Watford, 
Gravesend. 

No full-time courses exist on paper technology, and senior 
posts in the industry may be gained either by those who first 
take degrees or equivalent qualifications in engineering or 
chemistry, and acquire their paper technology by practical 
experience, or by those working in industry who acquire 
similar qualifications by part-time study, and/or take part- 
time courses in paper technology which lead to the City and 
Guilds of London Institute Final and Full Technological Cer- 
tificate in Paper Technology. Such courses are provided at 
Aberdeen, Edinburgh (Heriot-Watt College), Glasgow (School 
of Engineering), London (School of Printing and Graphic Arts, 
and Borough Polytechnic), and Maidstone. 

REFERENCE 

British Paper and Board Industry Research Association (p. 622). 

Pigments^ Paints and Varnishee^^ ^ 

While thl^se of these materials is extremely widespread, 
the centres of production are limited in number and few 
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colleges provide courses, e.g. East Ham and The Borough 
Polytechnic, S.E.l. As with the paper and other industries, 
training may be by taking a degree or A.R.I.C. course, either 
full-time with the technological experience gained subse- 
quently, or concurrently for the part-time student, or it may 
be through the courses leading to City and Guilds qualifica- 
tions, of which there are three. 

The Operatives’ Course is of three years’ duration, from 
about 15 to 18 years of age, and on a basis of elementary 
science and calculations it provides a specialised third year of 
paint application and colour matching, and factory layout 
and plant. The Paint Technologists Course is a much more 
exacting one of five years’ duration, and requires much more 
chemistry (inorganic, organic and physical) with an extended 
treatment of other subjects such as solvents, oils, resins and 
varnishes, paint manufacture and, at the Final stage, con- 
vertible coatings, lacquers, pigment — dyestuffs and lakes, 
methods of analysis and works practice. The third course is 
for Technical Service Representatives which is the same as 
the preceding one to the Intermediate stage, then specialising 
in the first year for the Final examinations with the same first 
three subjects, but the final year comprises the subjects office 
routine and salesmanship, and paint application (Advanced). 

The foregoing arrangements are a very good example of 
diversification to meet the needs of different groups of 
students, yet having a sufficiently common number of subjects 
to minimise staffing and other problems in the technical 
college. 

REFERENCE 

Research Association of British Paint, Colour and Varnish Manufac- 
turers (p. 622 ). 


Plastics 

The plastics industry is wholly a modern development on 
its synthetic side (rubber is also a plastic, p. 420) and began 
with Baekeland’s work on the phenolic resins just over 50 
years ago. As with rubber, the fundamental science is the 
physical chemistry of high polymers, and plastics result from 
the building up of large or macro-molecules from simple chem- 
icals to pre-conceived specifications, to the so-called ‘tailored 
molecules’. It is not surprising therefore to find the National 
College of Rul^r Technology offering Diploma and Associate- 
ship courses, both full-time and part-time, which also lead to 
the City and Guilds Final and Full Technological Certificates 



418 TECHNICAL EDUCATION 

in th^ Technology of Plastics, and to the Diploma and Associ* 
•ateship of the Plastics Institute (A.P.I.). Similarly full-time 
and part-time courses are avail^le at the Borough Poly- 
technic, S.E.1, where about eight scholarships have bran made 
available by the Trustees of the Plastics Industry Education 
Fund for the courses leading to the Diploma of the Plastics 
Institute. Part-time courses for the Diploma are held at the 
College of Technology, Birmingham; Stroud Technical College, 
and Newton Heath Technical College, Manchester; and for 
the Associateship at Birmingham and Acton Technical 
Colleges. 

The Plastics Institute, founded in 1981, and organised in 
ten regional sections, has received support from industry in 
setting up the Plastics Industry Education Fund which pro- 
vides training grants and other facilities. As with other tech- 
nologies, employees in the industry study and qualify first for 
science and engineering degrees, and/or the Associateship of 
the Royal Institute of Chemistry. They may enter industry 
thereafter to gain their technological experience (on which 
the Plastics Institute is insistent), and can qualify for the 
Associateship by the submission of a thesis under prescribed 
conditions. 


BEFERENCES 

The Plastics Institute (p. 620). 

Anglo-American Coun(^ on noductivity Report^ Plastics MauWtftg, 
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Printing 

If paper be ubiquitous and of immense importance, print- 
ing is not far behind. From its nature printing is, however, 
practised far more widely than paper manufacture, and 
appears as a subject in the prospectuses of many schools and 
colleges of art and technical colleges. As an industry it has 
many aspects ranging from the aesthetic to the scientific 
and technological, and these are reflected in the courses 
available. 

The London School of Printing and Graphic Arts provides 
some seventy subjects covering the particul^ aspects of print- 
ing, in full-time, part-time day and evening courses. It pro- 
vides a three-year Diploma Course for prospective executives 
in the indus|j|^ comprising the following: design, hand 
compositionibmonotype, line composition, foundry, letter- 
press printing, graphic reproduction, lithographic drawing. 
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lithographic printing, principles of photography, photolitho- 
graphy, photoengraving, photogravure, silk screen printing, 
bookbinding, machine ruling, warehouse practice, science, 
theory of machine constructioh, bookkeeping and ticcounts, 
costing, estimating and aspects of management and manage- 
ment studies (for the B.I.M. Common Intermediate). This 
list is given partly because it shows the range of study 
required for a modem technology, but also for its implica- 
tions regarding the even more exacting nature of part-time 
courses attempting to provide those akeady engaged in the 
industry with similar opportunities. Many of course are con- 
tent with but a few or even a single branch of study as 
required by their occupations, many of which are highly 
specialised crafts and a lifetime’s work in themselves. Other 
full-time three-year courses at the London School of Printing 
are in commercial design and typographic design respec- 
tively, and part-time day and evening courses are also held 
in these. 

Other important centres of printing which have colleges 
with established departments of printing, providing both 
full-time and part-time courses, are the following: Edinburgh 
(Heriot-Watt College), Leeds (College of Technology), Leices- 
ter (College of Art) and Watford (Technical College). At 
Leeds the Printing Department has been affilia^ with the 
University whereby a student can combine a degree course 
with a technological course in printing. This is an additional 
provision to the three-year full-time Diploma Course. 

The aesthetic aspect has been mentioned, and this is 
treated in the colleges of art, especially the Royal College of 
Art which in its School of Graphic Design provides a three- 
year Diploma Course in Graphic Design (commercial design 
and/or typography, and in the kindred arts of lettering, 
illustration and bookbinding). 

The printing industry is exceptionally well organised in 
regard to apprenticeships and part-time day-release, and also 
offers scholarships for attendance at advanced courses, 
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Rubber Technology 

The ramifications of rubber -in the modern world are 
immense and ever-expanding; a moment’s reflection on its 
uses only in motor and airtransport and in the supply and use of 
electricity will underline its peculiar significance for our 
present-day civilisation. To the manifold effects and uses 
produced by the chemical treatment and the processing of 
natural rubber, are now added the fascinating problems and 
opportunities of synthetic rubber (verging away into synthetic 
plastics, p. 416). 

The particular technological problems and distribution of 
the rubber industry led it to request the establishment of the 
National College of Rubber Technology, which was founded 
by the Ministry of Education in 1948. The Jfational College 
began its work with the excellent equipment of the rubber 
department of the Northern Polytechnic. This has been 
transferred to a new air-conditioned building where much 
new machinery and scientific apparatus has been installed, 
and there is a large rubber machine shop, a vulcanising room, 
laboratories for specialised training in rubber chemistry, 
physics, physical testing and latex technology. Six research 
laboratories are available and facilities have been provided for 
any necessary engineering work. Students of the National 
College take ancillary subjects in the Northern Polytechnic 
and benefit from a wider social contact through membership of 
the latter’s Students’ Union. 

The college provides a three-year full-time course for its 
Associateship (A.N.C.R.T.) and this qualification may also be 
gained after a one-year course by students who possess a 
British University degree in Chemistry or Physics, A.R.I.C. 
or A.lnst.P. Both courses also lead to the examinations for 
the Associateship of the Institution of the Rubber Industry 
(A.I.R.I.). A one-year full-time course leads to the Licenti- 
ateship of the College (L.N.C.R.T.) and of the Institution of 
the Rubber Industry (L.I.R.I.). Full-time and part-time 
research may be undertaken leading to M.Sc., or Ph.D., 
degrees of London University, and simultaneously to the 
Fellowship of the College (F.N.C.R.T.). Part-time day and 
evening courses are available for the Licentiateship and 
Associateship but are necessarily taken over a longer period. 

Scholarships for the full-time courses are awarded by the 
College Gq^ernors, the Institution of the Rubber Industry 
and by th«)unlop Rubber Co. Ltd. An Educational Fund 
is being established by the Rubber and Allied Industries to 
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provide further scholarships and exhibitions tenable at the 
college. 

Part-time day and evening courses, leading to L.I.R.I. and 
A.I.R.I. are held in a few techhical colleges recognised by the 
Institution of the Rubber Industry for the purpose, e.g. 
Newton Heath Technical College, Manchester. 

REFERENCES 
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Teoctiles 

The textile industry has many branches, with considerable 
localisation and specialisation in its organisation. Thus 
cotton is spun and woven chiefly in Lancashire and the Glas- 
gow area, wool in Yorkshire and the Scottish Lowlands, linen 
in Northern Ireland, jute at Dundee, while the newer rayon 
and other synthetic fibres in which all branches are interested 
are produced chiefly in the Midlands, Essex and in North and 
South Wales. The industry offers immense scope, especially 
for applied scientists and technologists in the discovery and 
application of new fibres, dyes, finishes, in the design of new 
machines, and also in better techniques of management and 
in improving traditional methods of production. As with 
printing, the aesthetic side is important and the significance 
of textile design cannot be overestimated. 

Provision is made for instruction in one or more textile sub- 
jects at 88 centres, of which 19 have a bias in favour of cotton, 
12 of wool, 2 of silk and rayon, 1 of linen and 1 of jute, and 2 
are mainly concerned with knitting and lace manufacture. 
In all the major colleges the technology of rayon and synthetic 
materials is included in the courses. Full-time Diploma 
Courses are provided at 14 technical colleges, and an innova- 
tion is the three-year College Associateship Course on the 
sandwich basis being established at Salford. 

To achieve the status of a professional textile technologist 
by gaining the Associateship of the Textile Institute (A.T.I.), 
the student must be registered as a member of the Institute 
on prescribed conditions and then study, either in full-time 
or part-time courses for the Institute’s Part I Examination in 
the subjects; fibres and their production; conversion of fibres 
to finished yams; conversion of yams into fabrics, fabrics 
produced by special methods; conversion of fabrics into 
finished materials. Holders of certain degrees and diplomas 
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may gain exemptionfrom the whole or part of this examination. 
The Part II examination is in the student’s selected branch 
of textile technology at an advanced level and is on prescribed 
conditions, one of which is not less than two years’ practical 
experience after the Part I examinations. The Senior award 
of the Institute is its fellowship, F.T.I. 

National Certificate courses are provided in the colleges and 
these lead towards the A.T.I. examinations. Craft students 
prepare for the Intermediate Certificate of the Regional 
Examining Unions after three years’ part-time study and two 
years thereafter for the City and Guilds Full Technological 
Certificate. 

A number of colleges and schools of art (some in technical 
Qolleges, Appendix, p. 598) prepare students in the artistic 
aspects of textile design, with only sufficient technical know- 
ledge to serve these ends. The Royal College of Art provides 
a full-time course in its School of Textile Design. The courses 
generally lead to the Ministry of Education National Diploma 
in Design, and the special position of the textile designer is 
recognised in the regulations for A.T.I. The Cotton Board 
exercises considerable educational infiuence through its Tex- 
tile Design Centre, and the holding of many important con- 
ferences attended by directors, managers, tr^e union officials 
and technical college staff. 

The British Rayon and Synthetic Fibres Association also 
maintains a Design Centre, and the Council of Industrial 
Design maintains a Record of Designers. The educational 
work of a Textile Training Guild has been noted on page 
185, and also that of the Research Associations (Appendix, 

p. 621). 
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THE SCIENCES AND OTHER SUBJECTS 

Modern science is only 800 years old, which is but a minute 
fraction of the history of man’s civilisations, and its intense 
development and application spans scarcely more than 50 
years. The present era has been called the physico-chemi- 
technic age (p. 88), and without the constant and increasing 
development and application of science it could not exist in 
its present form. This and the general line of development 
are exemplified in the courses provided by almost all tec^ical 
institutions. The evolution of science has been from the 
physical sciences (physics, chemistry and related mathema- 
tics) to the biological sciences (botany, zoology, biochemistry) 
with more recently a quickened impetus to the social sciences 
such as psychology and sociology, though they still lag lament- 
ably far behind in provision and support to meet the ever- 
increasing problems of a fast diminishing world. Thus in the 
technical colleges the physical sciences are quite well estab- 
lished though there is much room for development, while the 
biological sciences have but a footing and there is little sign 
of their development to meet the needs of industrial processes, 
based on fermentation and other biochemical methods, which 
are becoming an important source of many raw materials. 
The social sciences contribute a mere trickle to the fiood of 
technical education, almost wholly through part-time courses 
which 'are mainly heavily disguised as management and 
administration, studies with very few full-time permanent 
appointments and even fewer courageous attempts at research 
into the manifold psychological and social problems in this field. 

The sciences have been developed and still proceed by the 
investigation of natural phenomena under conditions which 
are as controlled or as accurately known as possible. The 
essence of the control is in the limitation and determination of 
variation in experimental conditions, and the rigorous check- 
ing of deductions, hypotheses and theories by further experi- 
ments under similarly controlled conditions [1]. The applica- 
tion of the scientific method does not result in the elimination 
of all sources of error, but in their reduction and control; if 
absolute truth were essential at each stage of an investiga- 
tion, progress would be impossible. The second requirement. 
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equally rigorous and equally difficult for the student to 
acquire^ is the searching critical examination of all hypotheses 
and theories to ensure that they accord with present facts, 
and their re-examination in the* light of newly-discovered 
facts. In this the guiding principle is ‘Occam’s Razor’, a 
maxim attributed to William of Occam (c. 1290-1850), which 
is usually formulated ‘Entities are not to be multiplied without 
necessity’, but in its original terms was ‘It is vain to do with 
more what can be done with fewer*. Thus if the facts result- 
ing from an experiment or investigation can be explained or 
interpreted without assuming this or that hypothetical entity 
there is no ground for assuming it [2], This can be styled as 
‘The Law of Economy of Hypothesis’ or, put in more homely 
fashion as ‘Don’t use two explanations where one will do’, 
a simple enough rule all too frequently forgotten in everyday 
life. 

To these two requirements must be added a third, which in 
its full degree of quality and rarity distinguishes the original 
research worker. This is the intellectual power and imagina- 
tive insight to perceive and make the next step from the 
known facts through the formulation of verifiable hypothesis 
tq pasting discoveries. These qualities are shown most drama- 
tidally in major discoveries, but they must be present in some 
degree on all occasions where an advance, however small, is 
made; without them the first two requirements cannot be ful- 
filled and to encourage their emergence is indeed a key prob- 
lem of education. This certainly is not done through the 
enthusiastic encouragement of hunches, for ‘Hunches, how- 
ever correct they may turn out to be, can add nothing to 
understanding’ [8]. Neither is it achieved through the patient 
accumulaticQa of data and the rote memory of endless detail, 
covering tflc whole field of the syllabus and nowhere digging 
deep in understanding. The exacting consequences in teach- 
ing ability and example are dealt with in Chapter XVIII, and 
here we consider the varying significance of these three 
requirements at different levels of education provided in 
technical institutions. 

At the craftsman’s level the requirements are very simple 
in the maximum relevance of scientific information to his 
particular needs. This is shown in the use of the term ‘build- 
ing science’ rather than chemistry and physics for builders or 
simply ‘science for builders’, so also mathematics or arithmetic 
becomes ‘trade calculations’ which is not simply ‘gilding the 
philosophic^^’ (which is not to be despised) but reflects a 
definite ori^kation of interest and motive. It is primarily a 
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question of scientific infonnation for immediate vocational 
use and not for scientific investigations. Nevertheless can the 
teacher somehow instil the beginnings of a scientific attitude 
of mind into the craft student, while dealing with and applying 
this scientific information on an a'dmit^dly very narrow basis? 
Can it be done in bakery science for the bakery student whose 
materials are mostly complex organic substances, or in science 
for the welder where the processes are combustion of gases, and 
also the fusion of metals with problems which would tax the 
expert metallurgist. By high scientific academic standards very 
little can be done, but it is not negligible, and indeed many of 
the crafts cannot now be fully mastered without this inform- 
ation and attitude of mind to new problems. At least the 
student will learn to recognise more rapidly what is new and 
what he cannot do, and he may do his work more ejffectively 
and even be able to solve some of his minor problems. 

At the technician level the need for science is much greater 
for maintaining techniques and skills in which applied science 
is inherent throughout. Indeed many of the occupations were 
unknown or only remotely resembled their present form before 
the development of modern science. Examples of these are 
laboratory assistants and technicians in the chemical indu** 
tries, the technicians who carry out tests on strengths of 
materials and design specifications, on raw materials and 
finished products, and also those in charge of the maintenance 
of production based on scientific processes rather than on 
empirical procedures, as in the production and spinning of 
new fibres. The technician may be required to recognise and 
deal with a wide range of problems and even to solve those 
which do not require long-term experimental investigations. 
For this he requires a definitely scientific attitude of mind, 
though he may not be competent either by ability or training 
to deal with all the technical problems arising in the normal 
course of his work, usually under a fully qualified experienced 
scientist or technologist. At least he will possess enough 
scientific information and skill to keep the work running 
reasonably smoothly; at best he will achieve a high degree of 
efficiency, and even be capable of improving the processes under 
his charge. In that event he will almost certainly begin to 
feel the need for a wider scientific education, especially when 
his capabilities and work verge on that of the technologist. 

For the technologist the scientific requirements are inescap- 
able and exacting, with the greatest emphasis on intellectual 
capacity and insight. If he is to become capable of innova- 
tion and development work, of establishing new processes 
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through the application of sciences, he must have his under- 
standing and insight fostered by teachers capable and active 
in such work themselves, and also by working in industrial 
situations under the charge of men engaged in research or 
development. This is necessary both to the science and art 
aspects of his work (p. 447). As regards the science this 
means that he must be taught by teachers wholly engaged in 
scientific work and some at least must be actively engaged in 
research. Herein is the fundamental argument for well- 
established departments, for example, of chemistry, physics 
and mathematics of a quality in staffing and provision 
not inferior to that of the main technological departments 
(p. 577). 

The interrelatedness of the sciences is complex and far- 
reaching as shown by Dr. H. J. T. Ellingham’s interesting 
diagram [4], and they penetrate other departments far more 
widely than any other subject and discipline. This is true of 
chemistry and physics and is perhaps even more true of 
mathematics. They are thus apt to be known as ‘service’ 
departments, especially in those colleges where certain tech- 
nologies s|||h as engineering are very strongly represented. 
Only rarel^s mathematics studied in technical colleges for 
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its ovm sake, as for example for the Special B.Sc. Degree in 
Mathhmatics, and for the most part it is matlbematics for 
engineers, builders and so on. In consequence mathematics 
is taught by the technologists mther tl^ by professional 
mathematicians; too fevr Departments of Majijiematics 
are established in their own right. The same is true to a 
lesser degree of physlbs (and now rarely of chemistry) which 
may still need and justify separation from a Department of 
Electrical Engineering or from a Science Department. One 
frequent arrangement is to combine both physics and mathe- 
matics and, generally, this is the best solution in borderline 
cases. 

The emphasis should of course be on its justification in both 
administrative and educational terms. In colleges in areas 
with no great amoimt of scientific industry (as in a seaside 
resort) there may be an insufficient volume of chemistry, 
physics and mathematics courses to justify respective depart- 
ments; a science department or one of science and technology 
may be the best solution. But with the usual lag in human 
developments, especially where vested interests are inevitable, 
the separation will probably take place later rather than too 
early. On educational grounds the separation should take 
place as early as possible, for the definite allocation of an 
academic responsibility to those most capable of undertaking 
it can be very stimulating, as experience has shown repeatedly 
in the growth of individual colleges. In general we therefore 
may expect to find such combined departments in smaller 
colleges or in those not in heavy industrial areas. For the 
rest the specialised science departments grow in status with 
the catchment area of the college, and especially in relation 
to the character of the industries. In a regional college they 
should compare with the major departments, not necessarily 
in the numbers of students (which is most unlikely in, say, 
physics compared with engineering) but in the level of 
courses, staffing and equipment. The grading of departments 
and staffing largely or preferentially on the basis of numbers 
of registered students is a cause of injustice to smaller, high 
quality and vital ‘service’ departments. Their importance is 
not only in their own right but also in that they provide the 
lingtia franca or via media between the various technologies. 
This is a central position rath» than the ancillary one implied 
in the term ‘service department’. 

A section of work wluch begins as a group of classes within a 
department and progresses to the status of a ‘service’ depart- 
ment, may become fully established in its own right especiallji 
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where industrial conditions in the region favour it. In this 
there is some parallel with the evolution of the profelftional 
institutions, and the clearest example is physics. Chemistry 
and physics are largely comnfon in origin but chemistry 
rapidly developed wide industrial applications and quickly 
became more fully organised. The Royal Institute of Chem- 
istry was founded in 1877 and the Institute of Physics in 
1920, foundations which reflect and have greatly influenced 
the subsequent development of these sciences at large and in 
the technical colleges. The Institute of Biology was estab- 
lished in 1950, and we may expect it and the others to show 
phases of development similar to those described in the 
‘National History of Learned and Scientiflc Societies’ by Pro- 
fessor John Cohen et al. [5]. In 1954 the Royal Institute of 
Chemistry had 18,651 corporate members (4,854 Fellows and 
9,297 Associates) and 2,714 registered students, while the 
Institute of Physics in 1954 had 2,806 corporate members (979 
Fellows, 1,858 Associates). In the colleges, chemistry depart- 
ments greatly outnumber physics departments which until 
recently have tended to be purely service departments. Now, 
with the rapid development of applied physics in industry, 
they are rapidly becoming established in their own right at 
» Undergraduate and Higher National Certificate level, and in 
post-graduate courses on lines similar to those in chemistry 
and in the technologies. 

The sciences may be regarded by the technologists (or at 
least by the students) as a regrettable necessity, or as a prime 
somce of much of the power and development of their tech- 
nology. With most students the former is generally true 
especially in the earlier years of study; mathematics is not 
greatly beloved of engineers, far less chemistry, which plainly 
offends their nostrils. No engineering student wants to be a 
chemist, but this attitude towards chemistry is shortsighted 
and may be caught from the engineering or works staff, or it 
may be aggravated by lecturers in chemistry obsessed with 
their subject to the exclusion of the quite legitimate needs of 
engineering students. This is a particular illustration of the 
problem of balance and interest as between main and ancillary 
subjects; it is found also with chemistry students who regard 
physics and mathematics as regrettable necessities despite the 
greatly increased significance of physical chemistry. 

Assuming that with good teaching and with good influence 
at work these resistances are removed, there still remains 
another is particularly interesting. It is a fact of 

examinations that mathematics tends to be the determinant 
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of success as an engineer, that is, unless the student can 
pass in mathematics, in which he is less interested and pos- 
sibly less able, he is denied the opportunity of ever becoming 
a qualified engineer. And there is a lurking uneasiness that 
this may be the cause of more loss than gain, with irritation 
at the failure of ‘chaps who are very good on the job’, as seen 
by the middle-aged engineering director who also remarks, 
‘I’m glad I got qualified when I did; just in time I reckon. . . .’ 
Sir David Pye, F.R.S., makes the point in provocative 
terms: 

I would suggest that this selection is in danger of being left too 
much in the hands of the mathematicians. Some chemistry and 
physics may form part of the qualifying examination, but it is the 
candidate’s ability in tackling the mathematics that is often 
crucial. Mathematical tests are ideal from the examiner’s point 
of view; easy to set and easy to mark; producing a definite order 
of merit, easily translated into first, second and third-class honours. 
But indicative of what? Not, certainly, of the seeds of a creative 
or instinctive engineer. The mathematical test contains no 
element whatsoever of the positive approach to engineering 
education that would from first to last place some emphasis upon 
the ultimate aim of the engineer; which is to devise and construct 
[6J. 

This is not only so with engineers, for there is a definite 
apprehension that success in physics and/or mathematics is 
the determinant of a student’s opportunity to become a 
chemist or even a chemical laboratory technician. While a 
certain minimum level in ancillary subjects is necessary, it is 
arguable that they should not be set at a level approaching 
the main subjects. This, though probably desirable for 
research workers, is a doubtful requirement for most students 
and the main run of occupations. As emphasised in Chapter 
VII on Selection and Placement there is a great need for 
research in such matters. 

The foregoing considerations apply in greater or lesser 
degree to all the sciences which arc now to be treated on an 
individual basis. In consequence the general range of work is 
discussed in each case, and not simply that occurring at a 
particular level such as in a regional college or local college of 
further education. The science courses have expanded 
greatly since pre-war days, and especially for London Univer- 
sity degrees, the Associateship of the Royal Institute of 
Cheinistry, and most markedly in the development and intro- 
duction of National Certificate courses; this latter develop- 
ment is shown in Diagram 28 (p. 426). 
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Chemistry 

The ubiquity of the chemist throughout industry is remark- 
able, whether he remains as a pure chemist during his working 
life or becomes a technologist through experience and further 
training, or an administrator in charge of industrial firms or 
educational institutions. From the general standpoint of 
chemists, therefore, the trend has been steadily away from 
too early a specialisation in his education for a pedicular 
technology or the needs of a single industry. The aim is to 
provide an all-roimd training in theoretical techiuques and 
general experimental methods, an aim which applies largely 
to part-time as well as to full-time students. This is reflated 
in the awaKPbf 687 Higher National Certificates in Chemistry 
in 1954, compared with only 16 in Applied Chemistry. 
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Tlw study of chemistry forms a major of the edildk,tion 

of cMahists, chemical engineers, techniciu assistants for wraks 
and research laboratories and process workers in the 
industry (p. 898). Fart-tiW<^i:4||es (day and evening) are 
available for all these, thou|(n only recently for the last group, 
and full-time courses are available for the first-named groups. 
The full-time courses lead to the London University B.Sc. 
(Special degree in Chemistry) and/or to the Associateship of 
the Royal Institute of Chemisl^ (A.R.I.C.). Part-time 
courses lead to the same qualifications, but increasingly those 
who study for the A.R.I.C. take the Ordinary and Higher 
National Certificates in Chemistry on the way. Provided the 
student has satisfied the Royal Institute of Chemistry in 
respect of other regulations for admission he may be ready 
sit the A.R.I.C. examination two or three years after H.N.C. 

This very lengthy part-time course can be reduced with 
great advantage all roimd, by transfer to a full-time course 
at the H.N.C. level or preferably at an earlier stage. 
Representatives of the Royal Institute of Chemistry and the 
Ministry of Education have discussed such transfers, and the 
Institute’s Annual Report, 1958, notes that ‘The Institute 
has made known its views on the desirability of selecting a 
number of the more promising part-time students at both 
O.N.C. and H.N.C. levels for transfer to full-time A.R.I.C. 
courses. The Ministry is particularly interested in transfers 
at O.N.C. level and experience is now being gained through 
the operation of the Technical State Scholarships Scheme. 
The Ministry has affirmed that, for the purpose of the award 
of Technical State Scholarships, the A.R.I.C. is accepted as 
an alt^ative objective to an honours degree.’ Local Educa- 
tion Authorities also make grants for this purpose, though 
some ought to note the implications of the preceding sentence 
and also accord them equivalence to university awards 
(p. 525). 

In the past the O.N.C. in Chemistry was an end in itself for 
most students, but this is no longer so. Indeed it is dubious 
whether it should be so, as it is important at this stage to 
build up the ancillary subjects. There is thus much contro- 
versy about the inclusion of physics and mathematics through- 
out the O.N.C. course, which inevitably means postponing 
some of the chemistry to the H.N.C. course and’liBducing, so 
it is alleged, its appeal and effectiveness to chemistry students. 
Without their inclusion the scope of the physical chemistry 
possible in the H.N.C. is severely restricted. While two self- 
consistent schemes can be devised, that with a minimum of 
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phyifcs and mathematics in the earlier stages is inevitably 
.inconsistent with modem needs at the H.N.C. stage. 

The Higher National CerCTrate is an important stage and 
the aim should be a goodpSadlwknowledge of chemical reac- 
tions and the conditions affecting them, and not a passing 
acquaintance with complicated syntheses or structure 
theory. 

The parallel to the foregoing schemes are the National Cer- 
tificates in Applied Chemistry taken at the Higher stage, 
especially in a selected branch of chemical technology, includ- 
ing the application of underlying scientific principles and of 
suitable cognate subjects. Examples of these technologies 
are textile processing, leather manufacture, petroleum refin- 
ing, papermaking, paint and varnish manufacture, brewing, 
cement manufacture, dyes and intermediates, fertilisers, oils, 
fats and waxes, rubber and refractory materials. Despite the 
apparent opportunity afforded by all this variety, only 18 
O.N.Cs. and 16 H.N.Cs. in Applied Chemistry were gained in 
1954 as compared with 987 O.N.Cs. and 474 H,N.Cs. in 
Chemistry. The ambitious student is not imaware that the 
latter is a far more acceptable route to the A.R.I.C. than is 
the H.N.C. in Applied Chemistry. The latter is not so regarded 
by the Institute as it is thought that the more technological 
aspects should be deferred until after the H.N.C. stage. 

A student, whether full-time or part-time, can study for the 
A.R.I.C. examination only at a college which is recognised by 
the Royal Institute of Chemistry for the purpose. This 
recognition is granted only after inspection and careful con- 
sideration of the staffing, equipment and facilities available. 
In 1958-4 there were 68 colleges recognised (excluding univer- 
sities), but in 1952-8 only 47 had successful candidates in the 
examinations, these results being inclusive of full-time and 
part-time students. In 1952-8 the A.R.I.C. was gained by 
179 students (out of 615 candidates) of whom over a third 
(84-6%) were from three colleges only and over two-thirds 
(68%) from 15 colleges, that is two-thirds of the passes from 
about one-quarter of the colleges submitting candidates. 
Twelve colleges submitted 88 candidates but gained no suc- 
cesses, while another 12 colleges gained one each out of a total 
of 69 candidates sitting the examination. Such colleges have 
students tddng degree and other examinations, but these 
results do not include them: they are however not results 
solely ^,a ‘bad^ar’ but follow well-established trends, with 
the re^t t|tot we Royal Institute of Chemistry itself has 
been ckitelymvestigating the causes for them. 
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The foregoing figures provoke speculation on important 
isSues; the submission of iU-prep^d candidates, due possibly 
to inadequate standards or to 8||'tinwise sympathy with the 
student ‘having a go’ if only jS^^pMiMice; the severity of the 
examinations especially in the rafing standards reqnired int 
physical chemistry; the great odds against students in part- 
time courses, especially evening courses, and the urgent need 
to transfer students to full-time courses; marginal conditions 
of recognition especially in range and quality of staffing, and 
the need to consider concentration of courses in regional col- 
leges where such conditions can be fully justified and amply 
met. Moreover the post-H.N.C. stage leading to A.R.I.C. 
must be a strong all-round course required for professional 
training. 

As a first measure a regulation has been introduced whereby 
a student cannot become a ‘registered student’ of the Institute 
unless he has obtained the G.C.E. Advanced Level in Chemistry, 
or the O.N.C. in Chemistry, or has passed an equivalent exami- 
nation. The Institute has in mind the possible revision of its 
regulations for the Associateship, with a Part I examination 
from which exemption may be gained with a high standard in 
the H.N.C. examination in the three main branches of 
chemistry; a Part II examination which will admit to a new 
grade of non-corporate membership, the Graduate member- 
ship from which exemption may be gained by university 
graduates with approved degree in chemistry; finally, Graduate 
Members, after a period of approved professional experience, 
may be elected to the Associateship and thus become 
corporate members of the Institute. In all this there is a 
much closer resemblance than hitherto to membership of the 
professional engineering institutions. The Fellowship 
(F.R.I.C.) is the senior grade of corporate membership and 
revised regulations for this and for the introduction of 
Diplomas are also being introduced. 

Assuming the successful solution of the problems enu- 
merated above, there still remain the inherent hazards of 
examinations, and there is a good case for successful regional 
colleges being granted recognition for their own associateship 
examinations, subject to a system of external examiners on 
university lines appointed by the professional institution. 
This would give flexibility and allow the introduction of 
research topics in the final year. 

The major colleges have well-established full-time courses 
for B.Sc. and A.R.I.C., and these not only make possible a 
fuller theoretical treatmen| of the various of 



484 TECHNICAL EDUCATION 

chemutry, but also idlow time for tiie introduction Of modem 
practical techniquCK On the side of methods of separatim 
and determination of substs|ioes there are such methods as 
chromatography, elect^hori^^ modem distillation prac- 
tice, polarography, use m the cathode ray oscillograph; on the 
synthetic side there is time to determine more closely the 
factors affecting 3 rielcUi of reactions and to apply modem 
methods to this end. 

These departments have also well-established and growing 
facilities for research usually leading to the M.Sc., and Ph.D., 
degrees of London University. The Department of Scientific 
and Industrial Research gives grants for approved research in 
major colleges (p. 196), and an increasing number of firms 
are co-operating with awards of scholarships and grants, the 
loan of equipment and supply of materials for research 
problems. 

Post-graduate courses are being increasingly held on lines 
already discussed (p. 125). There is a wide field for develop- 
ment of these in relation to industrial chemistry, and the 
following are examples of recent courses; The Chemistry of 
Synthetic Dyestuffs, Recent Developments in Chemical 
Techniques, Reaction Kinetics, The Design of Experiments, 
Statistical Analysis of Experimental Residts, Surface Chem- 
istry, Chemical Hazards of Industry, Bio-Chemical Processes 
with Special Reference to the Use of Isotopes in their Elucida- 
tion, The Design and Operation of Fractional Distillation 
Plant, Recent Advances in Inorganic Chemistry. 

In addition to all the foregoing, chemistry is an ancillary 
subject for full-time diploma and degree courses in various 
tec^ologies, e.g. mechsmical and electrical engineering and is 
a main essential in chemical engineering and gas engineering. 
It is also provided in courses for the General Certificate of 
Education at both Ordinary and Advanced levels. Applied 
chemistry forms an important ancillary in other techno- 
logies such as building, textiles, leather, plastics, rubber 
ceramics and in such crafts as bakery, catering and other sub- 
jects mentioned in Chapter XIII. The teaching of chemistry 
to such a wide range of students and courses poses a real 
challenge to the teaching staff in their sympathetic under- 
standing of students, and in the administrative problem of 
dovetailing staff timetables into those of many other depart- 
ments; this should not be on the basis of any member of the 
chemistry stidf bcapig available at the time, but the more 
difficult j^lolkion ofidlocating the teacher most interested in 
the phrnoular subject and dqps (Chapter XVIII)* The 
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volume of advanced teaAiing in a mi^r department can be 
for example, in one such depam^t in 1958-4 there 
were 288 students taking part-tij||^ post-graduate short courses, 
405 studentsof chemistry t5]dn|:couri^ for B.Sc.^ A.RJ.C., and 
Higher National Certificate tt Chemistry examinatirms (with 
some 260 up to O.N.C. level), and 450 students from other 
departments also take chemist^ classes during the session. 
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Physics 

The rapid development of physics, especially in such spec- 
tacular fields as radar and atomic energy, has led to some con- 
fusion as to what it comprises; for radar is inseparable from 
electrical engineering, asalsoareradio and television, while the 
development of atomic energy is impossible without chemistry 
and chemical engineering. It is well, therefore, to realise that 
the work and training of most physicists come largely withm 
the following description or definition of physics: ‘the science 
or sciences, treating of the properties of matter and energy or 
of the action of the different forms of energy on matter in 
general (excluding Chemistry and Biology)’. The exclusion is 
specially interesting in view of the growing importance of 
physical chemistry and bio-physics. Some research physicists 
are concerned to discover the nature of tbb matto and energy, 
but the majority are concerned with their interaction as 
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defined above. For ttiis reason, idl^cs has been more con- 
cisely defined as the Rience of measurement; not simply th6 
act of measurement which is, of course, the basis of most 
scientific work. For this reason d^e physics penetrates into 
numy industries, and it is often an accident of historical 
development whether the term chemist or physicist is applied 
rather than which is the more appropriate. Another aspect 
is that there is no ‘physical’ industry as there is a chemical 
industry, but physicists are employed on a very wide range 
of industries, for example, the chemical engineering and food 
industries, in textiles, ceramics, radio and television, tele- 
phones, atomic energy, the industrial research associations 
and Gk>vemment Departments. Teaching posts are available 
in schools, technical colleges and universities, and research is 
undertaken, especially in the universities. 

Prior to the war the physics taught in technical institutions 
was almost exclusively as an ancillary subject. Since the war 
there has been the development of physics in full-time and 
part-time courses for the General B.Sc. London External 
Degree, and later for the B.Sc. Special Degree in Physics. In 
1952 the number of B.Sc. Special Degrees (External) in 
Physics gained from technical colleges was 45 compadkl with 
211 simUar degrees in chemistry. It is now customary for 
special degree students first to take the General Degree either 
in physics, mathematics and applied mathematics or in 
physics, mathematics and chemistry. This gives them a 
better basis, a penultimate qualification, and facilitates the 
staffing of small groups of students. 

The major post-war development has been the establish- 
ment (in 1945) of the Schemes for Ordinary and Higher 
National Certificates in Applied Physics, the partners being 
tlie Institute of Physics and the Ministiy of Education (p. 
lf(4yi This now forms a valid route to professional status, and 
students who gain the H.N.C. at ‘Credit’ standard may become 
Graduates of the Institute on passing two further specified 
papers of the graduateship examination. This additional 
requirement is made also of students who gain a General 
Degree at Pass standard, but complete exemption is given 
to holders of the General Degree at Honours standard or 
a Special Degree in Physics. Colleges are recognised by 
the Institute after inspection and consideration of staffing, 
equipment and facilities (as is done with chemistry, p. 482) 
for courses leading to the graduateship and in 1954, 48 
colleges wrAo recognised. In comparison 85 colleges have 
courses ^ the General Degree in Physics, and 25 for the 
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Special Degree (these odlleges also tthve the graduateship 
courses). 

Besides physics, mathematics, chemistry, workshop prac- 
tice and drawing, the spfpiaKst subjects dealt with in the 
Applied Physics courses will vary with the industries in the 
locality or region served by the college. Typical subjects are 
the following: Industrial Temperature Measurement, Photo- 
metry and lUlumination, Vacuum Technique, Rheology, 
Strain Measurement by Opt^l and Electrical Methods, Spec- 
troscopy, X-ray Diffraction and Radiography, Electronics. 

The number of students taking these courses will probably 
continue to increase, and they may cater increasingly for 
students who are not suited for the special degree in physics 
but for which they enter at present for reasons of prestige. It 
is also too early yet to judge the future, but comparisons with 
chemistry are and will be inevitable; it is noteworthy that 
whereas the H.N.C. in Chemistry has hitherto not been linked 
with the A.R.I.C. (but see p. 488), yet since the war has 
become, de facto, a route to it, the H.N.C. in Applied Physics 
is officially a recognised route to Grad.Inst.P. and thus to 
A.Inst.P. Bearing also in mind the experience with H.N.Cs. 
in engineering and their link with graduateship of the 
professional institutions, we may expect the value of the 

H. N.C. in Applied Physics to become readily and widely 
appreciated. The Institute of Physics is especially interested 
in applied physics, particularly in industry, and has done much 
to promote the status and development of physics in technical 
colleges. In 1954 its total membership was 4,296 (979 Fellows, 

I, 858 Associates, 958 Graduates, 511 students). 

Post-graduate courses and research are well established in 

a very few colleges, and there is need for a much 
development especially in applied physics. As with chenumy 
both industry and the research associations can help greatly 
in this development. Examples of post-graduate courses are 
the following: Non-destructivJf Testing, High Vacuum Prac- 
tice, Photographic Methods in Physics, Laboratory Tech- 
niques, Recent Advances in the Physics of Semi-Conductors. 
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Piqier, February, 1988. 
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4 

Mathematict 

As the practical science of measurement, physics may be 
strongly contrasted with pure mathematics which is the 
abstract science of quantity, in^ding geometry, arithmetic, 
algebra and other cognate studies; applied mathematics 
occupies a position intermediate between the two as com- 
prising those branches of research and study which consist in 
the application of this abstract science to concrete data. 
There is indeed an intimate relationship between mathematics 
and the physical sciences, which led Emmanuel Kant in the 
eighteenth century to dogmatise that no subject could become 
a science unless it was capable of being treated mathema- 
tically. So strict a requirement would be resisted by those 
concerned with the biological and social sciences, though the 
application of mathematics to these sciences has been an out- 
standing feature of the last century. For examples we may 
note the statistical design of agricultural experiments from 
the time of Gilbert and Lawes at Rothampstead, the develop- 
ment of the embryonic Mendelian science of genetics into the 
science of biometry, the development of psychology and 
demography from the work of Francis Galton onwards. Now- 
adays the statistical basis of insurance and market research, 
of Gallup Polls and productivity control are but some of the 
high-lights of mathematics in the modem world. These 
show, as Hogben suggested, ‘that Mathematics is still the 
Mirror of Civilisation’, even in the hopeful misapplications of 
tl^ permutations of the punter and the p(f)ools. 

Parallel with the rapidly increasing and diversified applica- 
tions of mathematics, in both peace and war, has come an 
increasing public interest in the subject, with such modem 
publishing phenomena as Lancelot Hogben’s MatiiemaHct for 
the Million and W. W. Sawyer’s Pelican book Mathematician's 
Delight. Both are concerned to dispel the dread or distaste of 
mathematics which is still widely prevalent, even among the 
students in our colleges. Hogben attempts to provide social 
and even political reasons for the exclusiveness of mathematics 
but, whatever the cause and whenever it has the greatest 
effect — ^i^chool or in college — ^it is still with us and hampers 
the worlfln the colleges and, by cumulative effect, the com- 
petence of students in their chosen main subjects also. The 
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mathematics departmeni m the technical college may be con* 
cerned with teaching students in a wide variety of counes, 
from the most elementary craft courses to final honours special 
degree in mathematics, a which, as with the science staff, 
caUs for exceptional abili^ and sympathetic un<i^tanding. 
The level of mathematics in each case is perhaps dictated more 
by the minimum requirements of the mam subject (e.g. mathe- 
matics for building, engineering and physics respectively) at 
the various levels, and less by the average ability of students 
taking the particular classes. But to t£e practising teacher 
the reverse seems to be true, that the student’s ability and 
interests do not reach even to the limited heights required. 
How far this is compounded of limited innate ability and of 
cumulative defective education is hard to say, but it is a 
problem more apt to afilict the mathematics teacher than his 
colleague who teaches the main subjects. 

There is a growing number of post-advanced courses in 
mathematics which, generally spealang, are not post-graduate 
courses for professional mathematicians to take higher degrees 
such as M .Sc. or Ph.D., but special courses to meet the needs 
of science and engineering graduates employed in industry 
who need more intensive mathematical training for particular 
reqiiirements or developments in their work. Such courses 
include work in Statistics; Laplace Transforms; Numerical 
Methods; Matrices and Tensors. 

The question of research for mathematics staff in technical 
colleges has hardly been raised, but it is no less important, in 
its stimulating effect on staff and students alike, than for the 
other departments teaching to an advanced level. Research 
in pure mathematics is not to be despised or debarred, for 
numerous examples exist to show its later usefulness in sciep* 
tific applications, and it may be conducted in conjunction 
with the staff of the neighbouring university. Mathematicians 
may also join with great advantage in technological and scien- 
tific researches in other departments, and also in ‘operational 
research’ in various fields. 
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Metallurgy 

To the traditional metals such as iron and copper, silver 
and gold, modem science has added the light metals, and a 
complicated range of alloys designed to have advantageous 
properties for special needs such as lightness with strength in 
aircKift, resistance to corrosion in chemical plant and cutlery, 
great hardness with resistance to ‘creep’ under arduous con- 
ditions, as in rails and in jet engines. Metallurgy covers the 
art of extracting these metals from their ores and adapting 
them to the various processes of manufacture. 

The services of the metallurgist are essential at all stages of 
extraction and manufacture, in controlling and improving 
processes, in determining the properties of the metals and 
alloys as they are prepared, and in research in predicting and 
preparing new alloys to meet the exacting specifications of the 
engineer or designer. He can choose between two great 
groups of industries — the iron and steel industries, and the 
non-ferrous industries within which there is an immense diver- 
sity, from copper manufactured and alloyed by the thousands 
of tons to platinum by the ounce, and from the purest forms 
of metals such as uranium (used in atomic piles) to complex 
alloys for highly specific purposes. He may also enter teach- 
ing at a technical college or university, or conduct research 
thereat, in a research association, or in the individual firm, 
and if his interests and other qualities justify it, he may, like 
other scientists, rise to the top ranks of management. 

Education, as with other sciences, is provided through the 
universities and the technical colleges. Full-time degree 
associateship courses in metallurgy are provided in London 
at the Battersea Polytechnic, S.W.ll, and the Sir John Cass 
College, E.C.8, at Birmingham College of Technology, Man- 
chester College of Technology, and the Royal Technical Col- 
lege, Glasgow. Chemistry and physics are the basic subjects 
required for metallurgy and graduates in these subjects can 
subsequently acquire metallurgical training. Full-time courses 
in metallurgy are also held in the technical colleges at Birming- 
ham, Coventry, Enfield, Rotherham, Smethwick, Wednesbury 
and Wolverhampton. Some are on the ‘sandwich’ basis as 
for the Higher National Diploma at the Constantine Technical 
College, Middlesbrough. 

For the part-time student employed in industry there is the 
recently^l^blished system of National Certificates in Metal- 
lurgy (pflo6) which forms an important route to professional 
status, as the Higher National Certificate gains exemption 
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from appropriate subjects of the Institution of Metallurgists* 
examination for the Licei||^teship^ thus leading towards the 
Associateship (A.I.M.). The Higher National Certificate 
courses are held at the foregoing technical colleges and at 
Bradford, Chesterfield, Corby, Enfield, Newport,iNottingham, 
Scunthorpe, Shotton, Swansea and Workington. These and 
other colleges also provide part-time colirses, leading ta ^e 
City and Guilds Final Examinations in Metallurgy, the Iron 
^ and Steel Operatives’ Course, the Operatives’ Course in the 
Manufacture and Treatment of Non-ferrous Metals Finishing 
including the Electrodeposition of Metals. 

REFERENCES 

Metallurgy: A Scientiflc Career in Industry. 

The Education and Training of Metallurgists^ A Report Both pub- 
lished by the Joint Committee on Metallurgical i^ucation. 
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Optics 

Education and training to become ophthalmic and consult- 
ing opticians is provided in three-year full-time courses at a 
few technical colleges, notably at the Northampton Poly- 
technic, which has provided over 68 % of the total number of 
successful candidates in the last two years. After two years’ 
study in applied optics, ophthalmic subjects and related 
sciences, the third year is largely clinical practice but includes 
also the study of pathological conditions, orthoptics, and 
industrial ophthalmic optics as training for the Final (Part 
III) examinations. In the Northampton Polytechnic third 
year, the equivalent of three days per week is spent at the 
London Refraction Hospital when practice in the refraction 
and orthoptic clinics, the use of drugs and the recognition of 
abnormal conditions is obtained. The London Refraction 
Hospital founded in 1923 is managed under a scheme ordered 
by the Charity Commission, and financed and staffed by the 
optical profession. 

The first year covers the ground for the dispensing certifi- 
cate of the qualifying examinations and the Preliminary Dis- 
pensing Examination of the Association of Dispensing 
Opticians, and the final professional examinations normally 
taken are those of the bodies listed below. Full-time courses 
are also provided at Bradford, Cardiff, Edinburgh (Heriot- 
Watt College), Glasgow (Stow College), Manchester and West 
Ham. Part-time courses are held at Belfast, Birmingham, 
Bradford and West Ham. 



442 


TECHNICAL EDUCATION 


BXFERENCEB 


The British Optical Assodation (p. 

The Spectacle Makers Company, ApoStocaries Hall (p. 620). 
M.L.N.S. Careers Pamphlet, No. 84, Optics and Or^optics. 


Photography 

* 7^ applications of photography are legion, ranging from 
stumo portraiture, cinematography, commercial photography 
and photolithography to the most recondite uses in the 
advancement of knowledge as in the investigation of cosmic 
rays. A great deal of scientific work would be brought to 
nought or made immensely difficult and many a criminal 
would have escaped detection without the use of photographic 
methods. 

Training in photographic processes is thus essential for 
many laboratory technicians in all kinds of laboratories and 
industries, the printing and cinematographic industries, and 
for photographic studio processing work. Part-time courses 
of training are provided in a number of colleges leading to 
City and Guilds Final examinations which are in two sections, 
I; Principles and Scientific Applications of Photography. II; 
Portraiture and Commercial, Industrial and Advertising 
Photography. A Full Technological Certificate is awarded on 
passing both parts at certain standards and on other condi- 
tions. Such coimies are provided at the Harrow Technical 
College and School of Art situated as it is near to the works 
of Kodak Ltd , and the course started in 1986 at the South- 
east Essex Technical College, which is similarly situated near 
to the works of Ilford Ltd., is to be re-established. 

The Poly^hnic, Regent Street, W.l, has a department 
which provides long-established full-time courses in photo- 
graphy and for cin^-technicians, and other well-known centres 
are Guildford School of Art and Ealing School of Art. 
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Biology 

Biological subjects taken in technical colleges at advanced 
level are mostly ancillary to chemistry for the B.Sc. London 
Special l^gjie in Chemistry, or as part of a degree or diploma 
course in^iarmacy. Comparatively few students take it as a 
subject in the General Degree and still fewer take the B.Sc. 
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Special Degree in Botany or Zoology. It is also taken as a 
subject for the General Ce^ficate at Advanced Level, especi- 
ally by students desiring to enter courses for pharmacy and 
medicine. 

Nevertheless though this represents the bulk of the work it 
does not quite represent its potentialities. For biology is 
steadily becoming more important in certain industries aqd 
there is a consequent increasing demand for the serviceAiK>m 
of professional biologists and of suitably qualified technicians. 
Two recent developments may therefore be specially noted. 
The first is the establishment in 1950 of the Institute of 
Biology for the professional representation of biologists, with 
a membership of 900 drawn &om biologists in universities, 
technical colleges, schools, hospital and industrial laboratories, 
research institutions and the scientific civil service, and some 
200 student members. Already it has been very active in 
promoting education through conferences, and is now con- 
cerned with the second development, that of establishing a 
scheme for National Certificates in Biology. In 1955 its 
membership is 1,150 full members, 60 probationer members 
and 299 student members. 

BEFERENCES 

The Institute of Biology (p. 617). 

Biology f Agriculture arid Belated Sciences, Ministry of Labour Tech- 
nic^ and Scientific Register Report (H.M.S.O.). 

Biochemistry 

Courses in biochemistry are held in a few major colleges, 
mainly allied with industrial processes. Thus there are courses 
at the Heriot-Watt College, Edinburgh, for the study of 
biochemistry (Fermentation Industries) leading to the College 
Associateship in Technical Biochemistry or in Brewing and 
to that of the Institute of Brewing. Other examples are the 
courses in industrial biochemistry and in the Chemical 
Technology of Fermentation Processes (including Brewing) 
at the Manchester College of Technology, and the short courses 
on special topics at the Sir John Cass College. 
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The Institute of Biewmg (p. 617), 

Pharmacy 

This ancient art has undergone almost as great a trans- 
formation in character and quality as that from alchemy to 
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modem chemistry, and this is borne out in the greatly 
extended training requirements to-day. These are laid down 
as statutory requirements, as there is grave responsibility for 
the care, use and issue of poisons and dangerous natural and 
synthetic drugs, and the regulations are determined by the 
Pharmaceutical Society of Great Britain. Students must be 
registered with the Society from the outset of their training, 
and must complete a period of pupilage or practical training 
before they can be admitted to the Register of the Society as 
qualified Pharmaceutical Chemist (Ph.C.). 

One arrangement comprises a one-year full-time course for 
the Intermediate examination followed by a two-year period 
of practical training in a pharmacy, after which the student 
returns to college for a two-year full-time course of study in 
pharmaceutics, pharmaceutical chemistry, pharmacognomy, 
physiology and forensic pharmacy. An alternative is to com- 
plete the three years’ academic training followed by one year 
of practical training after passing the Ph.C. examination. 
Students who fulfil matriculation requirements of London 
University normally proceed to take the B.Pharm. degree in 
addition to the Ph.C. The B.Pharm. degree gives exemption 
from the Ph.C. examination except for the paper on forensic 
pharmacy. 

Over these last 80 years there has been a great concentration 
of training into a limited number of centres and the following 
technical colleges now provide the major part of pharmaceu- 
tical education at the final stage to-day; Aberdeen, Birming- 
ham, Bradford, Brighton, Bristol, Cardiff, Dundee, Edinburgh, 
Glasgow, Leicester, Liverpool, London (Chelsea Polytechnic), 
Plymouth, Portsmouth, Sunderland. The Intermediate exam- 
ination is provided at most of these and at 57 other technical 
colleges. 

Pharmaceutical qualifications lead to posts in general prac- 
tice as assistants, managers or proprietors of pharmacies, posts 
in hospitals and laboratory posts in pharmaceutical manufac- 
turing houses and in research. 
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Chiropody 

Chiropqrilts concerned with the care of the feet and trea^ 
ment of mmor foot disabilities, in both its preventive and 
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curative aspects. The training and registration of chiropodists 
is subject to the recognition and approval of the Board of 
Medical Auxiliaries, and recently the length of the full-time 
course of training has been increased from two to three years. 
Courses are held at the Chelsea Polytechnic, S.W.8, and the 
Royal Technical College, Salford, 5. 

After qualifying, many students prefer to start a private 
practice of their own or they may purchase or assist in an 
established practice. There are increasing possibilities of 
employment as industrial firms are appointing chiropodists 
to their welfare centres. There are further possibilities under 
the Health Service, and the Ministry of Health now has the 
whole question of the recognition and conditions of chiropo- 
dists in the service under review. 
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Laboratory Technology 

This chapter cannot be completed without some reference 
to the indispensable work of laboratory technicians, which 
underlies the maintenance and development of so many of 
the courses delineated in this and preceding chapters. In- 
creasing realisation of this in recent years led to the 
establishment of the Science Technologists Association, and 
with the support of the universities, the Royal Institute of 
Chemistry, the Institute of Physics and the City and Guilds 
of London Institute, appropriate courses of training are being 
established. These will lead to City and Guilds exanainations 
and the schemes of training will be approved by the National 
Joint Committee on Recruitment and Training of Science 
Laboratory Technicians (Educational and Kindred Institu- 
tions), which has been set up by the Central Youth Employ- 
ment Executive of the Ministry of Labour and National 
Service. 
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HIGHER TECHNOLOGICAL EDUCATION 


Ilrf all the wide-ranging controversy in education since the war 
the problems of higher technological education have had per- 
haps the most unremitting discussion; so much so that the 
current apologia for any new suggestion or worse, for any 
insipid re-hash of former hopes as the policy of despair, is to 
say ‘We’ve wasted five or more years and we must do some- 
something or else ... 1’ Certainly this has been true of much 
policy making on the technical college side, while the univer- 
sities have been empowered to develop in their own self- 
contained relatively imhampered way [1, 2]. 

Despite long continued disunity and consequent erratic 
progress, there has nevertheless been a most impressive unan- 
imity about the critical importance of higher technological 
education in the post-war world, and on three main grounds. 
The first is the need for a great increase in the numbers of 
technologists to be trained, the second is the concern for 
deepening the scientific basis of their training in order to 
secure greater competence and usefulness in a wider range 
of industries, and the third is an equal concern for their 
broader education, and for fostering the personal qualities 
and human understanding indispensable to good manage- 
ment. 

In contrast to this imanimity over these aims have been the 
sharply differing opinions as to where the shortcomings lay, 
and about the means to end them. Thus over the last two 
points has raged the wntroversy on the alleged evils of speci- 
alisation. The universities blame the schools for too early a 
specialisation and inefficient general education, and the 
schools defend themselves partly by pointing to the high 
specialisation required to gain imiversity scholarships, and 
partly by insisting anyway on the value of specialisation at 
sixth form level in providing an indispensable intellectual 
discipline not gained in any other way. They insist, more- 
over, that for the able pupils this need not exclude a wide 
interest in other things and an active participation in general 
school actiy||fes. The universities are blamed by industry for 
not prodtUng enough specialists capable of immediate use in 
industry because of their specialist training, of not producing 
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full-grown men instead of specialists with inadequate personal 
qualities, and of producing too many arts graduates difficult 
to assimilate in industry, yet whose education has included 
much of these subjects and iRfluenccs, the lack of which has 
been deplored in the training of the specialists. The technical 
colleges are accused of producing narrowly trained specialists 
from full-time courses indistinguishable from many a univer- 
sity full-time course and, with more justification, fro^rT 
rigorous part-time courses, with the means of transfer from 
them to ampler full-time and sandwich courses being pro- 
vided all too slowly. Industry’s complaint as to narrowness 
is accompanied by an undoubted reluctance on its part to 
see general education or general studies introduced into such 
courses, especially part-time courses; while industry has 
raised no organised protest, and scarcely a voice, against the 
material conditions which deny the opportunities and general 
social facilities to an increasing number of students, and which 
thus prevent the fostering of those very qualities which 
industry is insisting to be of ever-increasing importance. 

At the root of most of this and other controversy is the 
problem of defining an agreed basis of discussion. Before 
dealing with factors affecting recruitment and with post-war 
proposals, an attempt will therefore be made to define and 
deal with three fundamental issues, namely, the problems of 
distinguishing between technological, technical and craft 
occupations, and education for them in the universities and 
technical colleges respectively, the post-war demands for 
technologists and, thirdly, the ability available in the popula- 
tion to meet these demands. 

Definitions 

We may base our discussion on the following definitions of 
technology and craft from the Oxford English Dictionary: 

Technology: the scientific study of the practical or industrial arts. 
Craft: skill, art, ability in planning or constructing; a calling requiring 
special skill and Imowledge; especially a manual art, a handicraft. 

The centre of poise, the fulcrum of the definition of tech- 
nology is in the scientific study, while with the craft it is in 
the exercise of a skill or technique, a way of doing things [8]. 
The fundamental requirement of a technology is that an 
exacting scientific discipline must be undergone by the student, 
a discipline which gives mastery of the theoretical concepts 
required for widely differing practical ends. The Percy 
Committee Report asserted that ‘Every technology is both a 
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science and an art. In its aspect as a science it is concerned 
with general principles which are valid for every application; 
in its aspect as an art it is concerned with the special applica- 
tion of general principles to particular problems of production 
and utilisation’ [4]. In a technology, science issues as a prac- 
tical application into an external world extremely complicated 
by variables and factors which are rarely if ever under the 
technologists’ or anyone else’s complete control. These include 
the incomplete knowledge of raw materials and supply, of 
materials of construction, in design and the rate of change of 
design, of labour, and of the state of the market for all the 
foregoing. The problems of production and utilisation can be 
solved on a deadline only by the exercise of an art which is 
nurtured largely through cumulative experience in similar 
situations. 

The difference between technological education in the 
universities and technical colleges is thus one of the tipiing or 
phasing of these two elements — ^the science and art of tech- 
nology. In the universities the phasing is largely scientific, 
with the art phase introduced mainly as a pre-undergraduate 
year, some brief intermittent phases of vacation experience 
through several years and a thorough post-graduate phase. 
The technical college is mainly concerned with phases which 
are more interrelated either in day-release courses, where 
two phases are virtually concurrent, or in sandwich courses 
where large phases alternate over some years. It is foolish to 
argue that either method is wholly valid to the exclusion of 
the other; both combine the science and the art, but with 
different emphasis, and each is preferable for different types 
of students who are not thereby superior or inferior as 
potential technologists [8, 5]. 

Sir David Pye, F.R.S., in his Presidential Address to the 
Institution of Mechanical Engineers, made some very per- 
tinent remarks on ‘The Art of the Practical Engineer’ [6]. 

Before he can become an Associate Member of this Institution, 
the university graduate must have supplemented his theory by 
practical training and responsible experience, and this combina- 
tion may provide the basis for his becoming a real engineer. But 
I have been led to feel how small a part of the way all the theore- 
tical training, in which we teach him to manipulate formulae on 
paper and to record experiments in a laboratoty, can ever take 
him; by the time he has ‘grown up’ as an engineer, indeed, his 
book lear|^ will have become hardly more than a vaguely-felt 
backgrounoto his experience. For the art of engineering includes 
a very great deal that lies outside of formulated theory. The rule 
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of thumb plays, and will always play, an important part; and rules 
of thumb are accumulated by experience. 

Or again: 

The atmosphere of a laboratory is fundamentally different from 
that of a design office, which ought to be more like an artist’s 
studio or an architect’s atelier. In a design office, things are not 
right or wrong, trial and error lead gradually towards the besjlr^ 
compromise in the special circumstances. And since compromise 
is fundamental in the solution of almost every engineering problem 
as it occurs in practice, the student at some stage should be made 
familiar with it. There is a real danger in concentration on the 
‘examples class’; admirable as it is for testing the understanding 
by a student of what he has been taught and for the exposure of 
muddled thinking. But deadening to originality of thought. In 
working out examples the student employs well taught mathe- 
matical techniques to find the solution of problems that are 
analogous to those in engineering, but different in form from those 
encountered in practice. 

As ‘walking the wards’ and residence in hospital provide 
the beginnings of the doctor’s clinical art, so experience in 
industry is essential to the technologist; this should not all be 
post-dated to the post-graduate stage, but should grow over 
the years, preferably in close relation to theoretical teaching, 
and therein lies the justification and the proof of experience 
with part-time day and sandwich courses. The importance of 
this experience is specially noted by the University Grants 
Committee and there has recently been an increase in vacation 
industrial experience arranged for students [7]. At the 1958 
British Commonwealth Congress of Universities, Professor 
Hutt- is reported as saying ‘Let the universities teach the why 
and allow life to teach the how’ [8]. While this seems to be 
generally accepted as being true for the universities, they are 
finding it increasingly desirable to relate the ‘how’ of life to 
the ‘why’ by means of vacation experience. Sandwich courses 
and part-time day courses provide the ‘how’ as an integral 
part, the former in an amply related way, the latter now at 
the expense of the ‘why’ of modem technology. 

A slall or craft cannot be competently exercised without a 
thorough knowledge of materials, but it need not be and pro- 
bably will not be a fully scientific knowledge — otherwise 
there would be precious few craftsmen. Similarly, if every 
technologist had to be able to perform every skill, which he 
understood scientifically and could apply to problems of 
design, they would be equally rare individuals. Thus we have 
the contrast between the expert baker and confectioner and 
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the food technologist, the expert welder and the designer of 
welded plant, the skilled chemical process operator and the 
chemical engineer. 

Again, for the particular skill or craft, some scientific 
knowledge is desirable. Indeed much of the confusion between 
craft, skill and technique as between craftsman, technician 

£ id technologist has arisen from the growing necessity for 
ore scientific knowledge and understanding all round. As 
for the baker and confectioner, it comes from the use of new 
materials, for aeration and consistency, for synthetic creams 
and the growing sophistication of food, which may or may not 
be a regrettable necessity of living in large cities. For the 
welder it arises, for example, from the use of new light metals 
and alloys, and the more stringent demands of modern design 
in the use of traditional materials. With the chemical process 
operator it is in the need for understanding (but not for 
designing) the electronic instrumentation of continuous pro- 
cesses, not to mention the more critical experimental condi- 
tions and the increased need to guard against new and subtler 
hazards. In the great majority of these cases the science is 
required so that the specific task can be performed more 
skilfully and with greater safety and not primarily as with 
the technologist to enable him to improve the efficiency and 
reduce the hazards of established processes and, more impor- 
tant still, to innovate and establish new processes, materials 
and services with the greatest possible efficiency and despatch. 

Life is such that neither it, nor humankind nor its occupa- 
tions can be subject to a single dichotomy, and even in subtler 
classifications there is always the special case which appears 
to modify or even invalidate such generalisations as these. 
Dr. H. J. T. Ellingham has emphasised this aspect thus: 

The distinction between the professional technologist and the 
technician has generally been drawn so that the former shall have a 
sufficient knowledge and experience of fundamental principles to 
be able to apply them to a wide range of new developments, 
whereas the latter needs only to be experienced in the use of estab- 
lished techniques while working under direction. But the line of 
demarcation is not always sharp and it is possible for individuals 
to pass across it, sometimes I suspect, in either direction [9]. 

We can all readily quote the traditional use of terms before 
the present impact of science, and the consequent separation 
of different ]pvelsof occupations based upon science in varying 
degrees, fftt clearest example is the use of the term in Ae 
City and Guilds of London Technological Certificates, which 
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mostly do not sign^ a professional technological level of 
science, but that of' the minimum necessary for competency 
in a craft. A few cues exist of where the City and Guilds 
Technological Certificate gives exemption from paih; of a pro- 
fessional examination but the general separation these two 
aspects is justifiable. If the foregoing distinction between 
^technological’ and 'technical’ education be sound and desir- 
able, the description ought to be a Full Technical Certificate, 
but there would be many who would resist such a change if 
only for the very human reason that ‘technological’ sounds 
so much better than ‘technical’. 

There is one potent source of .confusion in that ‘One man 
in his time plays many parts’ — ^not necessarily seven occupa- 
tional ones, but perhaps student, craftsman, technician, tech- 
nologist, administrator, and while he is in one stage he may 
well be preparing for another later stage. Thus his education 
may not, and probably will not, be wholly confined to his 
present or even his next stage — which is indeed a potent 
argument for a good general education. But we should not 
confuse the main requirements of each one of a series of 
occupations with the individual who passes and develops 
through them. 

In view of the foregoing we are not here concerned with 
craft education, nor with technician education in which 
the proportion of science is reduced to the minimum possible, 
s^ve in two respects. The'first is that we must take care not 
to erect absolute barriers between occupations and education 
for them, which are the predilections of over-tidy minds so 
bent on classifying entrance to all courses in terms of G.C.E. 
requirements only. We should preserve that flexibility which 
visiting foreign educators admire, with escalation between 
occupations and courses, so that the best ability can be moved 
forward and upward from wherever it is found and at what- 
ever stage it develops. 

The second respect, to which we return later, is that only a 
minority of colleges will be concerned with technological as 
distinct from technician and craft education, but the majority 
will have a very important task of discovering latent talent 
and seeing that it is fostered and sent forward for full develop- 
ment where adequate resources are available. These cannot 
be available at all colleges for everyone — ^being all things to 
all men is a self-defeating outlook — ^and it is poor service 
to our students and to industry to try to provide the 
maximum number of placea with the minimum provision in 
each. 
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We should be most careful to distinguish technological 
education at the undergraduate level from that at the post- 
graduate level. By the undergraduate level is meant techno- 
logical education for the first degrees such as B.Sc.(Eng.), 
B.Tech. and also the associateship of some colleges or the 
Higher National Diploma gained on full-time, or ‘sandwich’ 
courses of at least three years beyond Ordinary National 
Certificate, General Certificate of Education, Advanced Level, 
or equivalent. These courses should have a good scientific 
basis. Higher National Certificate courses of two years’ dura- 
tion only do not match up to this requirement, as is recognised 
in the conditions laid down for increased grant for advanced 
technology under the Ministry’s Circular 255. A three-year 
course made up by adding a year of endorsement subjects 
(p. 157) barely meets this condition, as some, if not most, of 
these subjects are not of a higher standard than those taken 
for Higher National Certificate and in a fully organised course 
would be taken at a much earlier stage. 

The post-graduate level first of all comprises research for 
higher degrees such as M.Sc., and Ph.D., for higher national 
awards (p. 578), and for the Fellowship of certain colleges 
beyoud the College Associateship. Furthermore it includes 
the whole range of post-graduate/post-advanced courses of a 
highly specialised character held mostly in the evenings, but 
increasingly, as recommended by the Ministry’s Circular 270, 
in the daytime with post-graduate release from industry. The 
description higher technological education is reserved entirely 
to this post-giaduate work, and a great deal of confusion 
would have been prevented if this had been generally accepted. 
Not least would its acceptance profoundly affect many pre- 
valent ideas as to the scale of provision of technological as 
distinct from ‘technical’ and craft education. It is a com- 
monplace of university education [10] that teaching up to first 
degree standard cannot be stimulated to be of high quality 
unless the teachers are in contact with and able to conduct 
post-graduate research and courses in their chosen fields of 
study, and this is, or ought to be, an equally self-evident 
truism of technological courses in technical colleges. The 
teaching potential and facilities required to secure this are 
clearly very much greater than that required to make local 
minimum provision to first degree standard only in one or two 
subjects. 

We may ^late the two kinds of education, technological 
and technjU^to the broad classes of occupations in industry, 
namely: 
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a. unskilled occupations 

b. semi-skilled occupations 

c. skilled craftsmen and technicians 

d. professional and managerial occupations — scientisil, 

technologists, managers and executives. 

‘Technical’ education is’largely concerned with (<?) and to 
some extent with (6), technological education is concerned 
with group (d), and it is pertinent to enquire as to what are 
the present numbers of groups (d) needed by industry as a 
whole, and severally for the different industries, and what 
are the likely trends in the future. 

Post-War Requirements 

The Percy Committee Report on Higher Technological 
Education, published in 1945, was the first of many post-war 
reports stressing the increased demand: 

The evidence submitted to us concurs in the general view; first 
that the position of Great Britain as a leading industrial nation is 
being endangered by a failure to secure the fullest possible appli- 
cation of science to industry; and second, that the failure is partly 
due to deficiencies in education. The annual intake into the indus- 
tries of this country of men trained by the Universities and the 
Technical Colleges has been, and still is, insufficient both in quan- 
tity and quality. We believe that the industrial demand for such 
men will increase in quantity after the war; and the demand for 
higher quality, especially in certain categories, will become more 
insistent as the nation becomes more conscious of its need for 
technical efficiency. In particular the experience of war has shown 
the greatest deficiency in British Industry is the shortage of scien- 
tists and technologists who can also administer and organise, and 
can apply the results of research to development [11]. 

The Report gave estimated figures for engineering require- 
ments and urged an ‘energetic programme of expansion, both 
in accommodation and staff, which will tax to the full the 
resources of universities and the technical colleges, coupled 
with adequate arrangements for keeping a close watch upon 
the demand which this programme is interested to meet’ [12]. 

This was closely followed by the Barlow Report, published 
in 1946, the chief recommendation of which was that the 
universities should double their output of scientists within 
the next ten years, with appropriate increase in financial 
grants both to the universities and to students to attend 
them [18]. It is specially notable that the Barlow Committw 
should assert that ‘Even if the total student population in 
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British Univorsities were doubled, this country woiiUT still 
f^ll far short of a number of European countries and the 
United States of America in the relative provision which it 
dyces for higher education’ [14]. The Barlow Committee 
supported the Percy Committee’s recommendation that full- 
time technological courses of degree standard should be 
developed at a selected and limited number of technical col- 
leges, and stated that this development would not relieve the 
universities of a proportionate increase of technologists equal 
to that of scientists [15]. They further suggested that ‘urgent 
consideration should be given to the development, preferably 
in university cities, of a few Institutes of Technology designed 
to maintain the highest standards of study and research’ [16]. 

The first of these recommendations was met by the univer- 
sities in half the specified period of ten years, not without 
severe growing pains and calls on the devotion of their staffs 
to meet the emergency. The expansion was possible because 
the Gk)vernment of the day provided the necessary greatly 
increased fimds required through the University Grants Com- 
mittee [17]. The third suggestion of the Barlow Committee 
is slowly being implemented, first by the decision in 1958 to 
double the size of the Imperial College of Science and Tech- 
nologybyl962. In July,1954, the Chancellor of the Exchequer 
announced that increased resources would be made available 
through the University Grants Committee for further develop- 
ments at Birmingham University, Leeds University, Man- 
chester College of Technology and Glasgow Royal Technical 
College [18]. A further government statement was made by the 
Lord President of the Council, Lord Salisbury, in December, 
1954 [19] confirming these plans and declining to establish the 
technological university so strongly urged by Lord Cherwell 
[20], Sir Francis E. Simon and o&ers [21]. The Government 
also rejected the recommendations of the recent Report of the 
Parliamentary and Scientific Committee concerning chartered 
Regional Colleges of Technology (p. 578). 

The second recommendation, despite the support of both 
the Committees, still awaits implementation. The Barlow 
Committee was convinced that ‘When all possible measures 
have been taken to expand the output of graduates the nation 
will certainly be seriously short of scientists in 1950 and is 
unlikely to have an adequate supply by 1955’ [22]. Related 
to this is the subsequent ‘Note on Technology in the Univer- 
sities’ prepar^ by the University Grants Conunittee which 
says of im|>r^osals ‘that developments in the universities, 
on the lines discussed here, would leave for the Techmcal 
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Colleges jbl large and expanding 6eld of ^rk of great impor- 
tance* [28]. 

^Contemporary with these official reports, and continumg 
annually since 1947, are the important Reports of the Advi- 
sory Council on Scientific PoUcy [24]. The first Report 
expressed the view ‘that the effective application of the 
results of scientific research by suitably qualified technologists 
is an even more urgent need than the fmrtherance of research 
itself, and would bring much quicker results’ [24a]. This has 
been the recurrent theme of successive Reports. From 1949 
to 1951 Reports were issued by the Ministry of Labour and 
National Service on the ‘Present and Future Supply and 
Demand for Persons with Professional Qualifications’ for 
example, in electiical, mechanical and chemical engineering 
respectively [26]. The Technical Personnel Committee Sub- 
committees collected their evidence about the potential 
demand mainly by questionnaires sent to industry, the Gov- 
ernment and other employers. But althoi%h this kind of 
enquiry provides a go^ picture of the existing state of 
affairs it is not a wholly reliable guide to the future, for 
‘employers, when asked for their views reply cautiously on 
the basis of their known requirements, and by their very 
nature, estimates made in this way are unlikely to allow for a 
growth in the demand for industrial scientists arising from an 
increase in national productivity, nor for such unpredictable 
new commitments as rearmament. It is not surprising that 
several of the forecasts made by the Sub-committees need 
revision in the light of events’ [26]. To this may be added 
the effects of such overseas developments as the Colombo Plan, 
and technical aid to economically backward countries [27]. 

The crux of the matter is the necessity for constantly 
repeated efforts to determine the need of scientists and tech- 
nologists. But these are made less determinate and there- 
fore more difficult by the cumulative and self-quickening 
effect of modem scientific developments themselves in 
requiring ever more trained people, of fiuctuating economic 
pressure, and of the slow acceptance by industry of the 
importance of scientific training, caustically described by the 
Advisory Council in the following terms. ‘The primary rea- 
son why our industry as a whole does not make more use of 
scientists (including technologists) is not because their num- 
bers were, and are, insufficient, but because large sections of 
industry, being conservative and complacent, have neither 
missed nor asked for them’ [28]. This is not true of all indus- 
try, as shown by the firms who compete for rising ability by 
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whple-peige infonnative advertisements in the Manchester 
Guardian [29]; or by those firms with enlightened training 
schemes, exemplified in Chapter VI and, for example, by 
Metropolitan Vickers Electrical Co. Ltd., with six out of 
seven executive directors and about 70% of all departmental 
heads having started as apprentices [80]. Nevertheless, the 
Advisory Council asserts that large sections are both conser- 
vative and complacent and, alongside this, for example, we 
may put Sir Raymond Streat’s pungent comments in his 
Address to the Textile Institute in 1958. 

Not only do we need the best organisation, the best machines, 
and the best techniques, but we need in every department the best 
staff that it is possible to obtain. . . . The British textile industry 
is remarkably thinly staffed. My travels have taken me to almost 
all the major textile producing countries of the world and I have 
been forced to recognise that the ratio of staff in these countries 
is far higher than it is in this country. I have been particularly 
impress^ by th6 number of able and highly trained young men 
who are being carefully groomed by our competitors for positions 
of responsibility [81] 

This is one comment on one industry out of many and it is 
but part of a general adverse contrast with other countries, 
especially the United States, which was strongly emphasised 
in the Advisory Council’s Fifth Report [82], following the find- 
ings of the Anglo-American Productivity Council Report on 
Universities and Industry. 

The adverse comparison with Switzerland and other con- 
tinental countries is pointed by Table 48 compiled by Professor 
S. T, Davies [88]. 

TABLE 48 

Diplomas Awarded Annually in Various Countries 

Mech. & 

Marine 


Country 

Popula- 

ti^ 

millions 

Civil 

Eng'g. 

and 

Survey- 

ing 

Eng’g., 

Naval 

Arch., 

Aero- 

nautics 

Elec. 

Eng'g. 

Chem. 

Eng’g. 

and 

Ind. 

Chem. 

Mining 

and 

Metal- 

iurgy 

Total 

Number 

per 

100,000 

Belgium 


64 

64-71-67 

19 

97 

868 

4-86 

Germany (Federal) 

47* 

880 

(M-E) 

700 680 

? 

860 

8,410 

6-06 

Sweden 

7 

110 

186 

98 

70 

86 

440 

6*89 

Denmark 

4* 

110 

80 

60 

60 

— 

810 

7*8 

Norway 

8* 

68 

48 

]6 

80 

18 

169 

4*9 

Netherlands 

10* 

179 

194 

74 

67 

84 

688 

6*96 

Switzerland 

4* 

114 

126 

111 

109 

— 

469 

9*66 

Great Bntain* 

49 

1460-164-678 

1460-960-678 

844 

844 

194 

801 

862 

888 

1,972 

8,881 

4*08 

6*76 


(Gen.) 


• For Great Bittain* the cateaoiT ‘(Gen.)' inclndee graduates whose degrees are u nclassi fl ed within 
the branches of dvll, mecbaoicu and dectiica] eoginaenng. 
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DIAGRAM 29. INDICES OF INDUSTRIAL PRODUCTIVITY (OUTPUT/MAN 

YEAR) FOR GREAT BRITAIN AND THE UNITED STATES 

Data drawn from many sources, such as the British and American Census 
of Production; British Annual Abstract of Statistics; the Economist; papers 
by L. Orde and L. Rostas, etc. Where such data refers to hourly output, 
suitable corrections have been made to allow for the reduction in hours of 
work since the earlier years of the survey. Information with regard to the 
first forty years covered is very sparse, but it is believed that the general 
trend shown by the curves is in broad general agreement with the facts. 

Reproduced by permission of the Editor of * The Advancement of Science' and 
of Sir Ewart Smith, 

The difference between this country and the U.S.A. was 
emphasised most strongly by Sir Ewart Smith at the British 
Association in 1950 [84]. A series of graphs of industrial 
production over many decades were compared with the 
graphs of the rising numbers of first degrees awarded in the 
same periods in the U.S.A. and the United Kingdom. Two 
examples suffice to show the basis of argument, and these are 
given in Diagram 29 and Diagram 80. 

The broad analysis of industrial productivity for the United 
States shows that, although the output per head was approxi- 
mately equal just before the turn of the century, the United States 
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has increased at approximately 8 cent, per annum (at a com* 

K und interest rate) whereas in this count^ the annual r^te has 
en alm^ exactly half that figure. As a result of thiil^ldiffer- 
ence, United States industry h^* now an overall pn^uctlvity 
per head of those engaged in it of approximately 2| times the 
corresponding figure in Great Britain. Although precise data are 
sparse for the earlier years, all the evidence supports this relative 
trend [85]. 



YUS 

DIAGRAM 30. 

TYPICAL TECHNICAL DEGREES (MEN). 

COMPARISON OF U.K. AND U.S.A. 

Sources: V.K. University Grants Committee Annual Reports. 

StoHsHeal Abstract for the United Kingdom 1913 and 1924 to 1937. 

U.S.A. A, B. BrormeU, ^Journal Engineering Education*, Vol. 39. 

No. 36t 1949. Statistical Abstract of the United States, 1932-48. 

Reproduced by permission of the Editor of 'The Advancement of 

Science* and of Sir Ewart Smith. 

Sir Ewart Smith infers a direct relationship between the 
shapes of the two sets of curves in these graphs for the U.S.A. 
and U.K. respectively. He concludes that, inasmuch ‘by 
world st^dSds our objective should be to increase our over- 
all natioffll productivity by not less than 5% per annum for 
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many years to come’, we need a 5% rate of increase at eom- 
pouni^. interest^ of full-time degree students of science and 
techMblogy. ^Although we have recently doubled our output 
after 26 static years, this does not make up our leeway, nor 
does it remove the need for continuing expansion in accord 
with the laws of natural growth’ [80]. 

In tatog the number of degrees as the indexes of the rela- 
tive development of the systems of higher education in the 
two countries, a controversial assumption has been made as to 
the quality of the degrees which have been counted. It may 
be that the error involved in this assumption does not invali- 
date these differences and conclusions. But we ought to 
know what the differences are, or at least to make valid 
comparisons. 

It would seem tjiat the entry standards to degree courses are not 
less than one year below those to British degree courses and that 
the standards of the first degree are generally not higher than 
those of a British pass degree. Sevend professors with a know- 
ledge of the British system went far beyond this and conceded up 
to a two-year difference in entry standards. 

The range of American higher institutions is so great and varied 
that it is well to realise that the powers of conferring degrees do 
not mean quite the same thing in the two countries. There are 
about 1,890 institutions in the U.S.A. concerned with higher 
education and of these 1,294 confer degrees. The work of these 
institutions is accredited by certain associations and of the 1,294 
degree granting institutions mentioned only 810 are accredited by 
at least one of six regional bodies; of these 810 about 880 are 
recognised by Associations of American Universities, but these 
include teacher training colleges and other institutions which in 
this country do not grant degrees. The most important accrediting 
association is the A. A.U., the Association of American Universities, 
which consists of some 82 graduate schools in the U.S.A. and 2 in 
Canada. The Educational Directory 1946-7 (U.S. Office of Educa- 
tion) lists 205 American chartered universities, accredited and 
unaccredited. Reference should be made to the standard work 
American Universities and Colleges, edited by A. J. Brumbaugh 
(1948 edition), which gives some 180 such institutions all accredited. 
In this context, it is a quite misleading act of British modesty to 
omit Higher National Certificates from any comparison with 
American degrees. Nevertheless, though reduced, the force of Sir 
Ewart Smith’s argument remains powerful and we do well to give 
it urgent attention [87]. 

Nothing that has happened in the intervening years has 
invalidated this general conclusion [88]; indeed, the Advisory 
Council on Scientific Policy in its Seventh Report, 1958-4 
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re-affirms its previous conclusions in a review of its nrevidus 
Reports [89]. 

In June, 1954, F. H. Perkins reviewed the scientific man- 
power situation [40] based on the following estimates of the 
Barlow Committee Report: 


1950 Estimated requirement of scientists 70,0p0 

Estimated number available 55,000 

A deficiency of 15,000 

1955 Estimated requirement of scientists 90,000 

Estimated number available 64,000 

A deficiency of 26,000 


In other words, an increasing deficiency rising from 15,000 
in 1950 to 26,000 in 1955+ which, if anything, was an 
underestimate. 

Against this Mr. Perkins set the following very approximate 
figures for men pursuing courses in science and technology at 
the universities and at advanced levels in the technical 
colleges in 1952: 





Anrvual 



Total 

Output 

a. 

In the universities 

27,000 

6,600 

h. 

In advanced full-time courses 



at technical colleges 

10,420 

8,000 

c. 

In advanced part-time courses 
at technical colleges 

26,670 

6,900 


Whereas the Barlow Report figures were for science only, these 
figures are for scientists and technologists, including engineers. 

Mr. Perkins then examined the development of such courses 
and future trends which he drew graphically in Diagram 81, 
showing that the ‘Barlow’ target was rapidly passed by the 
universities (p. 458), and that an even greater expansion took 
place in the technical colleges. 

The greatest interest of Diagram 81 lies in the indication of 
future trends, appropriately terminating in large question 
marks. A further expansion of the output of the universities 
is indicated and recommended in the text of the paper, 
but this is not our prime concern, though it would raise 
internal problems of balance within the universities which 
have been and are likely to be the subject of acute controversy 
[66]. From the technical college standpoint the fall from (A) 
to (B) inj||art-time courses is a consequence of the early 
gathering m the best ability into full-time and sandwich courses 
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(p. 86), with rise in their output from (C) to (D). The 
only comment which can be made, if the rise and fall are 
approximately equal in Diagram 81, is that it envisages an 
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DIAGRAM 31. ANNUAL OUTPUT SCIENTIFIC IMANPOWER 
(APPROXIMATE FIGURES) UNIVERSITIES AND TECHNICAL 
COLLEGES, GREAT BRITAIN 

Reproduced by permission of Mr. F. 11. Perkins. The original has been 
amended slighUy by the additioris nf letters (A) to {E), and of the curve (C)-(E). 

internal re-arrangement in present technical college enrol- 
ments, but no significant increase [40a]. Now the 1958-4 
Report of the Advisory Council on Scientific Policy under- 
values the present contribution of technical colleges, clearly 
shown in Mr. Perkins’ paper (Diagram 81), putting it almost 
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entirely in terms of Ordina^ and High|r National Certificates, 
giving no specific indication of their contrihution' through 
London University degrees or through corporate membership 
of professional institutions (p.' 194). It certainly under- 
estimates their future contribution by omitting any mention 
of Higher National Diplomas and the encouraging growth of 
sandwich courses (Chapter III). What is required is a greater 
input of students, especially direct from the grammar schools 
into sandwich courses, so as to increase the output from (C) 
to (E) (this curve C-E has been superimposed on the original 
diagram to make this point). Only by some such marked 
development both in the universities, from (F) to (G), and in 
the major technical colleges can the ever-growing gap between 
supply and demand be bridged (p. 578). 

Against this general consensus of opinion and estimate on 
the second fundamental issue of the demand for scientists 
and technologists, we have now to consider the third — does 
the ability exist in the population to meet these increased 
needs? 

AbilUy in the Population 

In view of the adverse comparisons cited above, especially 
in respect of the U.S.A. and Switzerland, it does not require 
a fervent nationalism to provoke the question whether the 
British people are any less deficient in native ability. Even 
the most cautious might reasonably conclude that it was 
rather a matter of opportunity. But it is wiser to look at this 
issue more closely, and examine such evidence as there is 
about the number of young people of good ability in the 
population from whom futme scientists and technologists 
might be recruited. 

The earliest post-war attempt to determine the reserves of 
intelligence in the population, posed in terms of the range of 
intelligence to be foimd Eunong students already at the univer- 
sity, was that of Dr. Grace Leyboume-White during the 
session 1945-6 [41]. With a sample testing of about 1,000 
students out of some 8,000 at Manchester University, the 
results, when compared with the general population, led to 
'i(he following conclusions. First, that only 1 in 5 of those of 
the same age group in the total population whose intelligence is 
equal to that of tiie best half of the students (I.Q.124 and 
over) actuallv rea^ the diversities; second, that of those 
equal to Ji|e%>p d^e-qJvters of the students (LQ.117 or 
more) on^l in 8 arrive at the university. The intelligenc® 
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range (as measured) reached down to an I.Q. of 105, equiva- 
lent to I'^in 19 of the population. 

Dr. LeyboumeiJYhite comments that 

it should not for a moment be imagined that all people of good 
intelligence necessarily possess all the other qualities which would 
make them suitable university students. Nor would some of them 
wish to enter a university even if they could. Their interests 
might well be less academic. Some of these people are already 
seciuing higher vocational training in professional training estab- 
lishments, in technical colleges, art schools and colleges. Thousands 
more are training as teachers in colleges outside the present univer- 
sity system. Nevertheless, with so many intelligent individuals 
outside the university for every one inside it the conclusion is 
inescapable that, when full allowance had been made along the lines 
just suggested, the answer must be, no, to the question whether 
university education in this country is open to all who have the 
necessary capacity to profit by it [41]. 

The Committee on Scientific Manpower on the basis of this 
research concluded ‘there is clearly an ample reserve of intel- 
ligence in the country to allow both a doubling of the imiver- 
sity numbers and at the same time a raising of the standards’ 
[42]. Since then the doubling has taken place, and the ques- 
tion has been raised as to what further expansion is justified 
in terms of available ability. On these figures the ratio would 
broadly be 2 to 5 for the top half of ability and 1 to 4 for the 
top three-quarters, which still leaves ample room despite the 
raising of standards. This is supported by the more recent 
figures already quoted in Table 85, p. 227, as these dealt with 
part of the general population likely to come within this 
reserve of intelligence. In comparison with university gradu- 
ates (not undergraduates be it noted) 7% of the Ordinary 
National Certificate students have intelligence test scores 
equal or superior to the mean of the university group, and 
50% are within the same range as those who have gained a 
university degree. This is a conservative value, based on first 
year entrants only, and does not include Grammar School 
leavers with G.C.E. qualifications who are exempted the 
first year. For the students in craft courses the corresponding 
figures are 2*5% and 20%, neither of which is insignificant^ 
having regard to the much greater number of these students.^ 
To save recapitulation, attention is drawn also to Table 86 
in Chapter VII, and that if this were the basis of calculation 
higher estimates would result than^ose follow. 

In 1952, about 24,000 candidate sat tfie O.N.C* examina- 
tions (United Eangdom) and these were the residue of a much 
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larger number of first-year students, who are not likely to be 
very different from those who took the tests described on 
p. 288. On these very conservative figur^ some 12,000 are 
within the same range of intelligence as un^ersity graduates. 
In the same year 12,675 gained the O.N.C. and these may be 
taken as a reasonable basis for considering what potential 
ability there is for transfer to ample courses, full-time or 
sandwich, which would give them as favourable a chance of 
passing their examinations as their fellow students at the 
universities. To these must be added all those in part-time 
degree courses or taking courses for professional examinations 
such as A.R.I.C., and the question then becomes rather one of 
why we should not be much more actively concerned about 
having at least another 12,000 students in full-time and sand- 
wich courses in major teclmical colleges. 

In 1052 at an F.B.I. Conference on ‘The Universities and 
Industry’, Dr. Eric Ashby compared the reserves of intelli- 
gence available in the markedly reduced number of young 
people in the population as shown in Table 44 [48]. 

" TABLE 44 

Top Intelligence Groups ano Potential University Intake 

1012 1051 

Number of boys reaching age of 18 870,700 805,700 

Number in top 0% of intell^ence range (i.e. intelligent 
enough to get an honours degree) 84,128 27,518 

Number in top 5% of intelligence range (i.e. likely to 
get a good honours degree) 18,085 15,285 

Number entering university about 4,000 10,587 

Dr. Ashby was naturally concerned to argue the question 
of the supply of potential managers and leaders on the 
minimum basis of the top 9%, equivalent to an I.Q. of 120 
and over, and the reader must follow his defruled argument 
elsewhere [44]. Here we may note that many who have 
since discussed his paper in public seem to thin k that it was 
only about the universities, and that in future industry would 
look alone to the universities for good ability. But Dr. 
Ashby is wiser than that for, after expressing his opinion that 
the difficulties of selection are largely temporary shortcomings, 
he goes on to say that ‘Industry has to foresee a time when 
.the universities and technical colleges may have a virtual 
monopoly of high talent from 18 to 21 years of age’ [44] 
(present author’s italics). Certain other points may be 
emphasised from t^ techffical college standpoint. 

No onejj^ar haabeenroolish enough to assert that invalu- 
able qualities of leadership cannot be exercised by one with an 
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I.Q. of les5 than 120, and it is still a matter of open dispute 
as to what is the lowest level of intelligence compatible with 
good managemenL if coupled with a sterling character and 
attractive personS^ qualities. While one vice-chancellor may 
bewail the patient plodders at his university [45], the Univer- 
sity Grants Committee puts in a special plea for the pass 
degree man [46]. Sir David Pye, F.R.S,, remarks in this 
connection 

I deplore the almost pathetic faith shown in the advertisements 
from all government departments (and some research associations, 
who should know better) in the first or second-class honours 
degree. May I suggest that there are jewels to be found, by those 
who will take the trouble to look, among the supposed refuse of 
third classes and passes. An ounce of instinct is worth a pound 
of information [47]. 

Even if we do not allow for the graduates with I.Qs. of 105 
and confine our estimates to the top three-quarters with an 
I.Q. of 117 plus (16%), the number available increases from 
27,518 to about 48,900 as compared with the annual intake 
into the universities of about 16,500 men into all courses, and 
of about 8,500 into similar advanced full-time courses in 
technical colleges. The annual entry to equivalent part-time 
day technical college courses is about 6,500 per annum. This 
makes a total annual intake of some 26,500 against a potential 
of about 48,900, leaving a balance of about 22,400. 

Several questions arise to which at present there is no 
answer; how many of the 16,500 university students should 
in future go into technological rather than arts courses? How 
many of the 6,500 technical college part-time students should 
be transferred or encouraged to enter full-time or sandwich 
courses? How many of the annual balance of about 22,400 
you^ men, who are not included as students, are likely or 
can be encouraged to become scientists and technologists, and 
if so, what wo^d be the repercussions on other professions 
and occupations, such as medicine, banking and commerce? 
And if, despite the cumulative effect of all such possible changes, 
the demands make plain an acute lack of trained ability all 
round, how far can the intake be justifiably expanded and 
what is the lowest I.Q. consistent with such advanced 
training? 

Dr. Ashby’s figures exclude half the population, and it is no 
accident that the increasing employment and range of occupa- 
tions and opportunities open to women coincide with the 
ever-increasing demands for able trained people. This trend 
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will continue and provokes speculation as to the future educa- 
tion and employment, before marriage and after [48], of the 
49,000 women of ability equivalent to the men we have been 
discussing. The comparative figures are that 19,488 were 
university women students and 2,808 were in equivalent full- 
time and 2,882 in part-time day coursA in technical colleges, 
a total of about 24,000, and an approximate annual intake of 
5,800. Of the annual balance of 48,200 potential women 
students many enter lighter occupations for which there is less 
competition from men, but the introduction of labour saving 
machinery is altering this traditional balance. Very many 
scientific occupations and an increasing number of techno- 
logical ones do not make exacting physical demands, so that 
we may expect that the reserve of ability in the female popula- 
tion will be increasingly used in such emplo 3 rmeiit, and that 
a parallel change will take place from the present ratio of 
four men to every woman attending equivalent university 
and technical college courses (full-time and part-time). The 
series of questions raised in the preceding paragraph will 
apply here also, though probably with differing emphasis. 

^ven on a conservative estimate there is little to suggest 
that there is not enough ability available in the population 
for the development of technological education in the univer- 
sities and the technical colleges, but there are many problems 
of recruitment. There is the general social attitude towards 
industrial occupations, and especially of certain sections of the 
educational profession, notably the public schools and the 
grammar schools, through which like attitude breeds like and 
at best an inertia or incUfference towards careers in indust^. 
Professor Heamshaw’s Presidential Address to the British 
Psychological Society is a stimulating discussion of the import- 
ance of beliefs and values in determining attitudes to work 
[46j. But this situation is changing under the high-powred 
salesmanship of industry, with intensive and extensive adver- 
tisements, conferences and works visits for headmasters and 
careers masters and, for example, special supplements to The 
Times on ‘Careers in Industry’ [49]. It is also hoped that 
pertinent criticism is having a cumulative effect. Out of a 
multiplicity of excerpts we may note that the Economist^ in 
discussing the proportions of students coming forward for arts, 
science and the technologies says ‘It would seem that in the 
eyes of teachers and parents pure science still enjoys a mystical 
prestige ||)ver applied science. The best administrative 
arranf^ments are helpless against this attitude* [60]. Sir 
Charles Morris at a recent Headmasters* Conference pointed 
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out that the firing of the imagination which determined 
careers was the work of a teacher, but the question whether 
a boy was going to be a technologist was put far too late; 
which is all part of our gentlemanly ideals noted in Chapter I. 

While these infiuex)|||es adversely affect recruitment to indus- 
try and thus to coulrses in universities and technical colleges, 
they and other factors do not operate equally for both kinds 
of institutions. We cannot here follow the fascinating con- 
troversy within the universities about the relative size of 
faculties and the resistances to change on which the Economist 
makes caustic comment. 

Only a brave man will use the word Vocational’ in academic 
circles. But it is absurd that the nation should be paying for far 
more arts students than it needs, and not getting the scientists 
and the technologists that it needs desperately. To make the 
science faculties bigger at the expense of arts, would be costly in 
building and equipment. But it is even more likely to be ham- 
pered by the attitudes of the imiversities themselves, where 
academic tradition may be stronger than fears about national 
solvency. As arts students are still by far the largest group in |he 
universities, they could give way quite a bit without really endan- 
gering that ‘balance’ in the universities which is so often pleaded 
as a reason against any change at all [51]. 

Whatever the result of this domestic controversy we may 
note the firm but wise statement made by Sir Hector Hether- 
ington, when he was Chairman of the Vice-Chancellors’ Com- 
mittee, as to the position and development of technology in 
the universities and technical colleges respectively. 

The. plainest issue, though by no means the hardest, is as to 
technology, on which there is much discussion and some misunder- 
standing. The universities have long regarded applied science as 
part of their commission, fruitful to themselves and to the prac- 
tical business of the nation. Already they have achieved a large, 
though not disproportionate expansion. They will not be separated 
from this concern. They are convinced, indeed, that a valuable 
part of the education of the technologist lies in his association 
with students of other subjects, and that he, correspondingly, 
matters to them. But they are not monopolists. They wish to 
see further experiments and developments in other institutions, 
especially in the higher technical colleges [52]. 

Accepting therefore, that there is an urgent need for a great 
development of technological education, that there is suffi- 
cient ability available, and that the universities and higher 
technical colleges have a complementary part to play [65], we 

Q 
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may now consider the post-war proposals which affect the 
technical colleges most closely. 


Post-war Proposals 

In addition to the adverse social and educational influences 
already noted, three other main factors restrict recruitment 
to technical colleges, especially to full-time and sandwich 
courses. These are (1) the lack of a reasonable basis of com- 
parison between university institutions and the higher tech- 
nical colleges which Sir Hector Hetherington mentions; (2) 
the multiplicity of awards and the great range of courses in 
technical institutions which has 1^ to a demand for ‘a 
national academic award’; (8) problems of governance, free- 
dom and finance in which the technical colleges stand in sharp 
contrast to the universities. These three are closely rdated in 
origin and cumulative in total effect, but the first two will be 
considered here and the third, which affects the generality of 
colleges also, is considered in the next chapter. 

All post-war proposals concerning technological education 
within the technical colleges stem from the Percy Committee 
Report [4] and its recommendations still contmn so much 
of the heart of the matter as to justify a detailed enumeration, 
which will also have the advantage of helping us to assess 
what progress has been made since 1945. Though the Com- 
mittee confined its attention largely to engineering its main 
recommendations are of much wider relevance. The order (i) 
to (xv) is not as in the Report, references to which are put in 
parenthesis in each paragraph, as also are the chapters in 
which the matters are discussed in more detail. 

i. A strictly limited number of Technical Colleges, designated 
as Colleges of Technology (§81) should be selected in which there 
should be developed technological courses of a standard compar- 
able with that of University degree courses (§29). 

ii. To meet the needs of small but highly important and 
specialised industries, a few National Schools of Technology should 
be established within technical colleges (§§29, 51) (Chapter XIII). 

iii. The selected technical colleges ‘must be developed into 
responsible academic institutions, performing a national function 
(§80), to which end 

a. They should provide for a considerable number of resi- 
dential students (Chapters XVII and XIX). 

b. ^Jliey should be subject to the ultimate control of the 
pro'^ing local authority in matters of finance and general 
policy, but each should have its own governing body contaimng 



^ HIGHER TECHNOLOGICAL EDUCATION 469 

adequate representation of industry, and a Board of Studies, 
representing its teaching staff, responsible for academic policy; 
the foregoing to be under a Scheme approved by the Minister 
to ‘give the Colleges the greatest possible degree of self-govern- 
ment and responsibihty’ (Chapter XVI). 

c. The providing authority should receive a substantially 
higher rate of grant in respect of revenue expenditure on their 
national as distinct from their local function, and that the 
National Exchequer should consider giving special assistance 
also by capital grants, as was then contemplated for the univer- 
sities (Chapter XVI). 

d. The salaries and conditions of service of comparable 
teaching staffs should be similar to those of university teachers, 
especially in teaching hours, tutorial duties and research, and 
superannuation arrangements should be adapted tq^ secure the 
greatest possible freedom of movement between colleges and 
universities (Chapter XVIII). 

e. They should so far as possible be relieved of elementary 
teaching duties (Chapter XVIII). 

iv. New courses should be established at the post-intermediate 
stage with a substantial part of the students’ working year 
‘occupied by a planned course of works practice’, in addition to 
substantial periods of full-time study, equal in the aggregate to a 
full-time degree course (§26) (Sandwich Courses, Chapter III). 

V. All students of technology, whether at university or colleges 
of technology, should be introduced to management subjects dur- 
ing the final years or two years of their undergraduate course 
(§§70-8) (Chapters III, VIII, XII and XVII). 

vi. That research, as a necessary concomitant of all higher 
teaching, should be developed in the colleges and in conjunction 
with industry, the Research Associations and the Universities 
(§50) (Chapters XV, XVIII). 

vii. The Committee was unanimous in recommending that any 
qualifications awarded by the Colleges must be guaranteed as con- 
forming with a national standard, but that this should not be 
through yet another external examining body (§§58-5) (Chapter 
XVI). 

viii. The Committee could not reach agreement as to the title 
of technological qualifications to correspond with the university 
first degree (§56). Paragraphs 57 to 61 give the arguments for a 
degree, Bachelor of Technology (B.Tech.), paragraphs 62 to 65 
discuss the alternative favoured by some of a new State Diploma 
in Technology (Dip. Tech.). 

ix. A second and higher qualification will be needed, compar- 
able to that of the University Ph.D., and should be Doctor of 
Technology (Tech.D.) (§66). 

X. The Chairman, Loi^ Eustace Percy, differed from the 
alternative proposals of B.Tech. and Dip. Tech., and in a Note 
appended to the Report put forward a third recommendation, 
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namely: the selected College should be designated Royal College 
of Tedmology, each awarding its own Aswxdateship (A.R.C.T.) 
and its Fdlowship (F.R.C.T.) at the post-graduate sta^ (pp. 25-7). 

xi. Regional Advisory Councils, with appropriate Regional 
Academic Boards, should be established in Exigland and Wales, 
and eight regions were tentatively suggestM (§§80-40) (Chapter V). 

xii. Interchange of students between universities and colleges 
of technology should be facilitated at the matriculation, inter- 
mediate and post-graduate levels (§§46-0). 

xiii. The recruitment of students both to the colleges of tech- 
nology and the universities should be fostered by the continuance 
of tm Special State Bursary system, with improved selection and 
awards taking account of students transferring from industry and 
part-time courses to full-time courses (§44) (Chapters XVI, XVII). 

xiv. Tdbchers should return to industry for substantial periods, 
including experience abroad, and exchanges with teaching staff in 
institutions abroad should also be mf^e (§§76-8). Refresher 
courses should be arranged both for teaching staff (§79), and for 
graduates who have been in industry for some time (§29). Indus- 
try should also be prepared to release senior staff to give advanced 
lectures during the day (§80) (Chapter XVIII). 

XV, At least one institution should be selected as a centre for 
post-graduate study of industrial administration (§74). 

Now let us take stock and see what has been done to imple- 
ment these major recommendations. First of all the clear 
cases: 

ii. Seven National Colleges have been established (Chapter 
XIII; p. 608). 

vi. Research has been fostered by the improved conditions 
made possible under the Ministry’s Circular 94 (issued April, 
1946) though much more still needs to be done. 

xi. Regional Advisory Councils and Academic Boards have 
been established, and a National Advisory Council on Education 
for Industry and Commerce has been established under the 
Ministry’s Circular 87, issued February, 1946 (Chapter V). 

xiii. A system of Technical State Scholarships has been estab- 
lished, though this is not working satisfactorily (Chapter XVI). 

xiv. Arrangements were made under the Ministry’s Admin. 
Memo. 184 (issued March, 1946) for the easier release of teachers 
to industry, but Local Authorities have recently been informed 
of its poor implementation (p. 218). 

Refmsher Courses have been arranged through the Regional 
Advisory Councils and in conjunction with the Technical Teachers 
Training Colleges (p, 587). Post-Graduate Courses have also been 
arranged for graduates in industry and have recently been recom- 
mended ^be held on a part-time day and full-time basis under 
the Minisi^’s Circular 270. 
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In addition to these definite achievements certain other 
steps have been taken, thoi^h they do jiot fully meet the 
recommendations of the Percy Committed No colleges have 
been selected an^ designated as Colleges of Technology (Royal 
Colleges of Technology), but the following advantageous steps 
have been taken: 

nib. In April, 1946, the Ministry’s Circular 98 was issued con- 
cerning the constitution and functions of Groveming Bodies of major 
colleges, but Chapter XVI shows to what little extent it has so far 
been implemented. 

iiic. The Ministry’s Circular 255, issued in July, 1952, laid 
down conditions for the recognition of courses in advanced tech- 
nology for an increased grant of 75% (instead of 60%) and Chapter 
XVI shows that so far 24 colleges have bad courses recogmsed 
(p. 607). 

iiid. As noted above under (vi) teaching hours have eased 
somewhat in relation to research, but this benefit has been less for 
overall hours of teaching; salaries were improved under the 1951 
Burnham Technical Report, hardly at all under the 1954 Report, 
and those for senior posts are now far behind the recently revised 
imiversity salaries (p. 588). 

iii^. Major colleges are in process of shedding their more elemen- 
tary work, and this is strongly encouraged by the Ministry’s 
Circular 288 (8rd December, 1954). 

IV. Sandwich courses, with full-time study integrated within 
the overall period of industrial training, are being developed, but 
not at sufficiently fast a rate, due to the lack of recognised stand- 
ards and qualifications and of financial grants. 

V. A small beginning has been made to introduce management 
subjects into these full-time and sandwich courses, but this is still 
a matter of controversy. 

xii. A very small transfer of students at these three levels has 
taken place from the technical colleges to the universities as wit- 
ness the working of the TechnicS State Scholarship system 
(p. 527). 

xiv. A very limited part-time day-release of staff from indus- 
try takes place for teaching purposes, but far more needs to be 
done both for technological and management courses, for which 
really senior staff of high responsibility and wide experience are 
vital. 

XV. In one sense this has been superseded by the establishment 
of the British Institute of Management, in another by the Admin- 
istrative Staff College at Henley, and in part by the developments 
in major colleges and in the universities (Chapter VI). The desir- 
ability of a separate post-graduate college, adapting the system of 
the Imperial Defence College to the study of higher scientific and 
technological administration [52a], as advocated by Lord Hankey 
is still a matter of debate. 
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Thus on the positive side we have some definite achieve- 
ments, some hesitant steps in the right directions, and some 
clearer indications ot the further necessary progress to be made. 
On the debit side there remain* a group o( unresolved but 
highly important problems: 

i. The inability or reluctance to designate major colleges of 
technology. 

iiux. No real attempt to enable major colleges to provide 
^propriate and adequate residential accommodation (Chapter 

iii6. Problems of governance remain unsolved despite the issue 
of the Ministry’s Circular 98 (April, 1946) (Chapter XVI). 

iiic. Likewise financial problems remain unsolved, and no 
move has been made to introduce a system of special assistance by 
capital grants (Chapter XVI). 

(vii), (viii), (ix) and (x), until recently no progress had been made 
on the critical question of academic awards at first degree and 
higher levels (see p. 578 concerning recent announcement). 

The problems under (i) and (vii) to (x) will here be closely 
considered, leaving other matters to the chapters shown in 
each paragraph. 

The National Advisory Council on Education for Industry 
and Commerce [58], established in 1948, published in October, 
1950-2, as its first main act, its Report on The Future 
Development of Higher Technological Education after consulting 
many interested parties [54]. The main points were: 

1 . The development of new courses of advanced technology in 
the technical colleges in close association with industry and with 
the co-operation of the regional academic boards. 

2. Consideration by the Minister of Education of the possibility 
of increased financial aid to the authorities and a more generous 
allocation of building permits. 

8. The establishment of a national body with the title ‘Royal 
College of Technologists’. 

4. The Royal College should approve 

a. suitable courses of advanced technology submitted by 
technical colleges under conditions appropriate to first and 
higher awards. 

h, the appointment of suitable external examiners to assist 
the colleges in setting and marking their own examinations. 

5. The Royal College should be a self-governing independent 
corporate body and that 

a, it should consist of a Court (with constitution, etc., as 
laid down in the Report). 

b. tmiCourt should appoint a Council which should include 
persons nominated by universities, technical colleges, employers, 
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employees in industry, professional institutions and local 
education authorities. 

c. the Court should appoint the Academic Board which 
should include persons from the teaching staffs of technical col- 
leges and universities, and persons experienced in educational 
matters chosen from among professional institutions and industry. 
6. The first Award should be an Associateship (A.R.C.T.), the 
second Award should be Membership (M.R.C.T.) with Fellowship 
(F.R.C.T.), and Honorary Fellowship for those who further dis- 
tinguish themselves in the field of technological education and 
research. 

After the prolonged discussion referred to, the government 
eventually issued in September, 1951, a White Paper stating 
their policy ‘for the Development of Higher Technological 
Education in Great Britain* [55]. The government accepted 
recommendations 1. and 2. and also the ‘granting of awards 
of associateship, etc., designed in the main to encourage tech- 
nical college students to take appropriate courses in higher 
technology.’ They also proposed to seek for a Royal Charter, 
but not at this stage to ask that it should be given the right 
to use the title ‘Royal’, and the national body would therefore 
be designated the College of Technologists. These limited 
propos£Js were overtaken by a change of government, and the 
only positive result for the technical colleges has been the 
increase in grant for approved courses in advanced technology 
imdcr Circular 255, issued in July, 1952. 

On the academic side, what might be called the years of 
attrition have followed since 1951. The National Advisory 
Council, asked by the new Minister of Education to advise 
her, undertook discussions with the professional institutions 
whose support was rightly felt to be vital in the success of any 
new scheme. These discussions proved to be very protracted 
and during this period two other reports were published, 
both remarkably similar in character. 

The first was the Policy Report of the Association of Tech- 
nical Institutions adopted in June, 1954 [56], which rejected 
the idea of a national award of Diploma in Technology 
(Dip. Tech.) awarded on the basis of approved courses, and 
recommended that the matter of the award should be left for 
the collective determination of their proposed Regional 
Colleges (p. 491). 

Then the Memorandum on Higher Technological Education 
of the Parliamentary and Scientific Committee was published 
in July, 1954 [57]. This recommended that some technical 
colleges (perhaps twenty eventually) should be selected and 
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granted a Royal Charter as Royal Chartered CoUegea^aT 
Technobgy, which should preferably be financed throu^^ a 
Special Grants Committee analogous to and closely co-operat- 
ing with the University Grants Cbmmittee. Loctd authorities 
should participate tejia limited degree in the financing of these 
Royal Chartered Colleges in the various regions. The colleges 
should have strong governing bodies with adequate represen- 
tation of industrial, commercial and wiiversity interests in 
the region as well as of local education authorities, the Min- 
istry of Education and the professional institutions. These 
colleges should provide for advanced full-time, sandwich, 
part-time day and evening courses, post-graduate courses and 
research on a full-time and part-time basis. The full-time 
and sandwich courses at undergraduate level should lead to 
the award of a Bachelor of Technology (B.Tech.) and research 
to appropriate higher degrees. 

The policy of creating a nationally awarding body is based 
on the belief that it is a necessary condition for establishing a 
technological qualification alternative to the university 
degree. Its chief proponents contend that in no other way 
wiU the thraldom of the London University external degree 
system be broken and a prestige be gained equal to that of a 
university degree. The award is not meant to be a profes- 
sional qualification and the national body would not act as an 
examining body; competition or confusion with the profes- 
sional institutions would thus be avoided and the colleges 
after their initial recognition would have real academic 
autonomy. The argument points an analogy with the univer- 
sities, in that they attain to full university status only after a 
period of minor status as a university college taking London 
University external degrees or, as at Stoke, in awarding 
degrees under the surveillance of established universities; thus 
there should also be a period of dependence under the national 
body for those colleges with recognised courses of study. 
Finally, it is argued that this would be an evolutionary stage 
not a revolutionary break with tradition [64], in that it would 
carry the Joint Committee system for awarding National 
Certificates and Diplomas a stage further to give much 
greater academic autonomy to the colleges, but still under 
some national surveillance. 

Diametrically opposed to this view is the idea that academic 
prestige cannot be conferred by a national body or award, 
but must be e^ed by the particular college which is enabled 
to gain i||bf^ appropriate conditions of staffing, equipinent 
and accommodation. The fulcrum of academic advance is in 
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{^college in an external body, in the college having its 
own autonomous senate, not in some external body which 
because of its much wider and non-teaching membership, 
cannot even be an external senate of all tl^e colleges concerned. 
This view lays primary emphasis on thi^ection of a strictly 
limited number of colleges, and not of courses witlun a much 
larger number of colleges. 

It is arguable that the selection of these colleges would be, 
in fact, a recognition of the present position, whei^m>the 
greatest number of qualifications are gained by studenls froi^ 
a small minority of colleges, as shown in Table 45. 

TABLE 45 

Some Qualifications Gained by Technical ColuboX Students 

It is greatly to be regretted that no central record is kept of final 
professional qualifications gained by technical college students, and 
only a limited indication can therefore be given of the quality of their 
advanced courses, e.g. the following awards gained in 1052: 


(i) No. of London University Degrees (Internal) 501 

,, „ ,, „ (External) 1,102 

Total 1,608 

Other University Degrees 888 

Associateship of Royal Institute of Cl^mistry 170 

Higher National Diplomas ' 250 

Higher National Certificates 6,811 

(ii) But note: 

Number of Technical Colleges whose students in 1058 gained 
London University Degrees (Internal and External) 74 

Number which gained 25 or more degrees 14 

Number with Higher National Diploma and equivalent Col- 
lege Associateship Courses 16 

Number with Higher National Certificate Courses (part-time 
day) 141 

Number with 4 or more H.N.C. courses with total of not less 
than 200 part-time day students 12 


A survey of the period 1045-0 shows that in 81 of the larger technical 
colleges 106 original research papers in technology were published by 
students or staff, and 218 higher degrees were obtained. 

The analysis of the results of the A.R.I.C. examinations 
(p. 482) fully supports the same contention, e.g. 68% were 
gained from 15 colleges out of 70 colleges submitting 
candidates. 

These results reflect a fundamental fact that no longer can 
a single technological course be satisfactorily established in 
isolation from others, or on a minimum basis without indeed 
an adequate equal provision of the ancillary subjects [58]. 
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Thus electrical and mechanical engineeripg require mathe- 
matics, physics and chemistry, and these can scarcely be equal 
without courses in their own right, and all — ^technology and 
sciences alike — ^require staffing ' and conditions to permit 
research and post-graduate courses. Jf to these are added, for 
example, production engineering, civil engineering, structural 
engineering, gas engineering and chemical engineering, the 
bonds of interdependence are greatly strengthened. In 
another case the grouping of subjects may well be different, 
l^ut it is the grouping which is so important. The cumulative 
Recognition of separate courses thus becomes a de facto recog- 
nition of the college as a whole and, so the argument runs, it 
had better be such from the start. The contention is that to 
secure the essentials of ^unvveTsity-quality^ conditions in 
staffing, intermixture of students, practical facilities and 
general amenities, the provision for these can be developed fully 
only in a strictly limited number of colleges, and that in any 
case the resources in staffing and facilities simply do not 
admit of their dispersal through a large number of colleges. 

If this policy of recognising a limited number of colleges 
were adopted, certain consequences would follow at once. 
Resources would be concentrated, and the establishing of new 
courses and research, with the making of capital grants as 
urged by the Percy Committee would be facilitated. Courses 
would be more readily established on a comparable basis, and 
financial awards to students to attend them would thus be 
more easily determined, both locally and nationally. Subject 
to a system of external examiners on university lines, the col- 
leges would have every incentive and opportunity to earn 
highest status for their awards, the nature of which they 
could well determine in consultation with each other, instead 
of having to adopt one approved elsewhere. 

Many of the courses listed in Table 48 were established in a 
very different social situation from that of to-day, not least 
for the underprivileged, and their results have naturally gen- 
erated much local pride which may now be a barrier to desir- 
able social change [59]. Thus the question is posed Tf we 
have these recognised regional colleges does it mean that a 
boy will be denied the opportunity of taking his Dip. Tech, 
at the local technical college?’ In these terms it might also be 
asked why students cannot take the external London degree 
in every local technical college, why students are denied this 
opportunity by London University’s insistence on inspection 
and recogwtiJh of colleges for B.Sc.(Eng.) and similarly, by 
the Royailnstitute of Chemistry for A.R.I.C. This plea is a 
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resentful hangovar from former days when scholarships and 
financial aids were scatcely available, and ignores the funda- 
mental conditions now essential for the full development of 
modem technological courses. This very wide dispersion is 
no longer justifiable, and it is questiodlible how long many 
authorities will persist or be justified in running expensive 
small courses without additional grant. Nor should it be 
overlooked that the students attending these small and scat- 
tered courses will be denied the essential ‘university-}MaZ%’ 
conditions enumerated above — that is the hidden deniai 
of opportunity to the student which a wide dispersion m 
resources inevitably entails [67]. 

In December, 1954, the Government rejected the idea 
of up-grading technical colleges, but stressed the policy of 
regional planning. Lord Salisbury stated that ‘some thirty 
colleges have been planned to develop ultimately into 
advanced regional colleges: . . . the technical colleges are not 
altogether excluded from this field of higher technology. On 
the contrary, the Government realise that regional colleges 
must meet the increasing demands for high level training, 
both for those actually working in industry and also for 
others who require special technological courses. For this 
reason we are only too anxious to improve the facilities as soon 
as possible* [60]. 

The prolonged discussions between the National Advisory 
Council and the representatives of the major professional 
institutions outlasted the period of office of the then Jdinister 
of Education, and were resumed with greater urgency after 
Sir David Eccles had taken office. It was hoped that the new 
Minister, still continuing in effect to be a Minister of Works, 
as in the decisions of Circular 288 [61], which relaxed the 
frustrating conditions of Circular 245 [62], would soop 
announce a decision on this thorny problem. On 4th May, 
1955, the Minister received a deputation from the Parliament- 
ary and Scientific Committee to discuss the expansion of 
colleges of technology in the light of its recent memorandum 
(p. 473). Sir David Eccles took note of what was said, but 
owing to the impending dissolution, suggested another dis- 
cussion in June [68]. The decision to proceed with a new 
National award was announced in July, 1955 (p. 578). 
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CHAPTER XVI 


FREEDOM AND GOVERNANCE, 
FINANCE AND ADMINISTRATION 

Freedom and Education 

Out of the furious ferment of war there came the Education 
Act of 1944 to shape our educational thought and practice for 
decades to come. Out of the wider struggle for freedom there 
came far-reaching changes within the administration of the 
public system of education. For the first time a Minister of 
Education was appointed ‘whose duty it shall be to promote 
the education of the people of England and Wales and the 
progressive development of institutions devoted to that pur- 
pose, and to secure the effective execution by local authorities, 
under his control and direction^ of the national policy for pro- 
viding a varied and comprehensive educational service in 
every area’ (author’s italics). 

The Minister’s powers of control and direction are subject 
to the final authority of Parliament, and so far they have been 
exercised reasonably with a typically British capacity for 
compromise and for transmuting our intentions and institu- 
tions [1]. Nevertheless, at the very beginning of the Act 
there stands the dilemma, the perpetual problem of authority 
and freedom; for, as Professor Lester-Smith remarked, in 
spite of our inherited mistrust of Government interference, 
the uneven quality of our educational facilities has led us to 
accept a strong dose of direction and control in the Education 
Act of 1944. ‘In my opinion’, he says, ‘the future of freedom 
in education in this country depends mainly on the wisdom 
with which these immense powers are exercised, upon whether, 
in fact, due regard is had at the centre to the value of the 
individualism and diversity for which our forefathers shed 
their blood in the seventeenth century’ [2]. This change, this 
concentration and re-orientation of power has occurred not 
only at the centre of the educational system, for the decrease 
in the number of local authorities fully responsible for 
education inevitably resulted in a concentration and increase 
in their powers also. 

It is therefore not surprising that the working out of the 
Act since 1944 has sharpened this dilemma in education and 
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particularly at the growing points of change. There is the 
acute problem of educational experiments, of how far they 
shall be wholesale or controlled, how far they should be local 
education authority policy and how far they should take 
account of the wishes of the governors and parents of children 
at a particular school — as witness the controversy over the 
L.C.C. Comprehensive School and Eltham HiU School and 
the Minister’s decision thereon [8]. Despite prolonged dis- 
cussion there is still great concern in some quarters about 
this freedom of the schools, especially of the grammar schools 
because of some sorely-felt effects of levelling down and fears 
of more to come. Apart from its educational dubiety the 
absolute age rule for entry for the General Certifies of 
Education was rightly felt to be a limitation of the freedom of 
the schools, which was properly amended by placing or rather 
replacii^ responsibility on the head teachers, a decision there- 
fore gefferally welcomed by the educational press [4]. The 
Hertfordshire experiment of trusting the head teachers to 
have worthwhile tastes and responsible judgement has been 
enlightened and encouraging. In describing this experiment 
Mr. J. H. Newsom has declared that it is intolerable profes- 
sionally that teachers should be told how they should spend 
their money; ‘if you cannot trust the teacher to spend £50 he 
or she shotdd not be trusted to teach children’. A further 
experiment is being tried in which the teachers could buy 
practically everything in the estimate, including paying for 
heating, lighting, cleaning, etc. The original experiment has 
saved^TiOOO a year in administration, and thus it questioned 
in very practical terms the common assumption that centrali- 
sation of control and bulk treatment are necessarily less 
cosfly and more efficient than a system of devolved responsi- 
bilities [5]. In the educational press there has been much 
valuable discussion of the freedom and responsibilities of 
governing bodies of schools, varying from counsels of despair 
because of the lifelessness of ‘rubber stamps’ to encouraging 
examples of governing bodies free to be responsible [6]. 

Freedom and responsibility are but two sides of the same 
medal, compounded of integrity and standards. In education 
all four must co-exist and entail each other. It is a truism that 
an increase of freedom is impossible without increased respon- 
sibility, but it is not so readily granted that the achievement 
of high integrity and standards requires freedom and the 
opportunity to exercise responsibility. Such conditions are of 
cardinal iHjpbrtance for the universities, which explains their 
sensitiveness to dependance on government finance now that 
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they are in effect largely direct-grant institutions [7], All 
would agree with Professor R. A. C. Oliver in his first sent- 
ence, but how many local authorities face up to the implica- 
tion of his second sentence, when he says ‘The universities 
eiijoy freedom and authority because they are felt to exercise 
their responsibility. People in other educational institutions 
are not essentially different from people in the universities’ 

[Si- 

Attention has been drawn to the general sensitiveness in 
education to-day concerning freedom, governance and 
administration, partly in order to be able to place the problems 
of the technical colleges in focus in the contemporary scene, 
and ^)artly to dispel the suspicion that claims for greater 
freedom and responsibility are but a brand of egoism peculiar 
to those engaged in technical education. This cynical ungen- 
erous attitude has unfortunately been assumed by some, who 
ought to know better, in their opposition to new proftesals for 
the governance of regional colleges of technology. Moreover 
the freedom sought is not that of ‘the wild man who defines 
it is as freedom to spend public money without restriction’, 
but a delicate balance of freedoms in which academic freedom 
and responsibility should be the first and not the last 
consideration. 

In a democracy worthy of the name there should always be 
one unwritten but clearly apprehended rule ‘All shall strive 
to increase freedom’. Acceptance of that rule, with all that 
has been said above about freedom, responsibility, integrity 
and standards, need engender no fears of licence aiidiirespon- 
sibility. Full acceptance of that rule means a positive re- 
orientation of thinking about practical problems in this 
field, as great and as similar a change in attitude as iftiat 
from curative to preventive medicine. Realistically the rule 
stresses the need for striving and promises no certain results 
in this arduous imcertain world; but it is equally realistic to 
believe that if all or even only a majority of responsible people 
acted upon the rule many difficult problems would not only 
be solv^ but be prevented. 

In all the widespread discussions of freedom and authority 
in education, very little has been said on the problems of 
technical education. Apart from their appearance as by- 
products of the seemingly interminable discuSStons on higher 
technological education, questions of freedom might hardly 
appear to vex our institutions at all. Anyone who believes 
this cannot have met many principals in recent years, for 
they at least know the exunutetive effects of many changes 
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a(|mmistrative controls. It l?as probably one of their 
number #ho in 1951 wrote in cold fiiryj^as a correspondent to 
the Times Educational Supplemeinl a critical appraisal of The 
English Technical College’ [9]. He thus firmly stated that 
There is, indeed, a real danger that the English Technical 
College is being crushed beneath the weight of external con- 
trols’ and proceeded to indict the local education authorities, 
the Ministry, the Examining Bodies, professional bodies of all 
kinds and trade organisations, in fact all who must neces- 
sarily have to do with the work of the colleges. 

The Significance of Circular 98 

For our present purpose the essentials of Circular 98 (p. 472), 
are to be found in two paragraphs. Firstly, paragraph 4, 
states that all major colleges should have strong governing 
bodies, particularly in having ‘adequate representation of 
important industrial and commercial interests and the 
universities, as well as of the Local Education Authorities 
concerned’. Secondly, paragraph 5, which states ‘that Gov- 
erning Bodies so constituted should be given all reasonable 
freedom of action in directing the affairs of the College, includ- 
i||g the power to incur expenditure within the heads of esti- 
mabd submitted to and approved by the providing authority. 
In short, subject to the ultimate control in matters of finance 
and general policy of the providing authority, the College 
should enjoy such freedom as will enable the Governing Body 
to develop its work in such directions as prove desirable and 
to attract Jirst-class teachers on to the staff.’ 

Circular 98 applies only to ‘major colleges of further educa- 
tion’ though these are not closely defined nor have they been 
listed. But assuming that this could be done, there would 
still be some questions to be answered [10]. Why should the 
excellent recommendations of Circular 98 apply only to major 
collegia? Why should they not be applied to all colleges? or 
at least to as many as possible? Put in another way, what are 
the factors limiting such an extended application of the 
Minister’s recommendations? Can it be that the governing 
bodies — outlined in Chapter V — are not sufficiently to be 
trusted, in which case the remedy is quite other. Of course, 
this is never likely to be stated publicly as a reason if only 
because many if not most of the governing body are members 
of the L.E.A.; ‘those who maintain that the purse-strings 
must be tightly held at County Hall do not explain what 
strange aJliemy it is that makes men reasonable when they 
sit on a Committee there but irresponsible when they manage 
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a school’ [11]. No less i^this relevant for those wfa^ sen^ on 
college governing bodies, and hardly are these lUwly to be 
viabk partnerships when they are treated so ijresponsibly. 

Or again, can the cause b.e the -co-opted members, alb^ 
chosen for their outstanding character and influence? Or 
can it be the presence of influential responsible representa- 
tives of industry and commerce? They may well wish to 
press on vigorously with advancing the work and we^-being 
of the college, but is it thought they will act irresponi^bly? 
To utter the thought is ,but to underline thi ridiculous. 
One possible argument is that there are not enough good 
people to go round, or who can be persuaded to spare the time, 
the lazy argument which has led to grouping several secondary 
schools under one governing body (sic.). With only 250 tech- 
nical institutions, mostly widely dispersed and outside 
London, and rarely more than two or three so close together 
as to present any difficulties, can it be contended that there 
really is a problem here — that is, if the governors know they 
will not be ciphers, ornamental but without responsible 
function? 

Another possible argument is that the work of the college — 
actual or potential — is not sufficient to warrant such devo^- 
tion of responsibility. While this might be doubtfully con- 
ceded for a very small institution, it could scarc^y be main- 
tained for a college of, say, some 1,500 students, and with 
well-established day and evening courses. Such colleges, and 
larger ones, surely have a real degree of corporate entity, the 
variety of interests and changing problems, the neqf to attract 
good staff and to expand (for how many have reached their 
maximum?) — such colleges surely have claims sufficient '4;o 
bring them within Circular 98? If this were conceded vety 
many more colleges would enjoy greater freedom lhan at 
present; it is difficult to discover any cogent reason why they 
should not. 

Some Aspects of the Present Situation 

All these foregoing considerations apply in some measure 
to the question of whether a college should have a governing 
body at all, which provokes a close consideration of the 
present state of things. An enquiry conducted in 1952 about 
the implementation of Circular 98 showed that, far from 
enjoying its benefits, there were actually some 50 colleges 
without properly constituted governing bodies [12]. These 
included large colleges and some which rank as major colleges 
even in the light of the Percy Committee’s restricted 
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coiuiotatiob. Further enquiry in 1958-^ has shown that of 198 
colleges surveyed, 186 have governing bodies which are, in 
their strictly limited powers, but subcommittees of sub- 
ilAnmittees of the education committees concerned. Of the 
bHier 62 which have greater responsibility, some 82 enjoyed 
the conditions of Circidar 98 to the full. Of the 186 there are 
still many without properly constituted governing bodies. 

This was and is deplorable. It is still regrettably necessary 
to haye to argue the benefits of having governing bodies for 
technical institutions, including art and commerce, and col- 
leges of further education. For better or worse, if a college 
exists, it has to be governed, whether by the further education 
committee or some other not specifically identified with it. 
Nothing can better ensure the corporate entity of a college 
than an established governing body, and we may note an 
excellent editorial on ‘Sharing Power’ in the Times Educa- 
tional Supplement which said, ‘It would seem pointless, had 
the suggestion not been brushed aside, to repeat that Gov- 
ernors of character and intellect can bring immeasurable 
benefit to a school’s self-respect’ [11]. By the same token, 
and within the experience of many principals this is equaUy 
tr^e of their colleges; and their effectiveness is enhanced by 
a significant representation of industry and commerce and 
the university. Many colleges have approved Articles and 
Schemes of Government, and the A.T.I. and A.P.T.1. have 
« ifliintly issued a statement on the ‘Principles of Gk>vemment 
in Tflclmical Colleges responsible to a Local Education 
Authority’ 4 |vhich sets forth the principles upon which an 
instrument of government should be framed. The technical 
details present no difficulty; the problem above all is one of 
tUb understanding and will. 

In th| absence of a properly constituted governing body, 
and also where in practice it proves but to be a very sub-sub- 
committee of the education committee, there is all too apt to 
be a confusion of interest, a submergence of the needs of the 
college in those with greater numbers clamouring for atten- 
tion. It makes an easy administrative sum (say), 60 schools 
plus one college equals 61 institutions, a spurious identifica- 
tion through summation made possible only by shedding 
diversity of function and variety of interests. 

Professor Lester-Smith has wisely emphasised the danger 
here — ‘Are we not in danger of getting for education one of 
those adaptable administrative patterns deemed equally 
appropriate foi%iver pollution or parks and cemeteries? The 
danger fomducation is that it will be based on the opinion of 
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experts who regard education as just one of several Iboal 
services: .... It is most desirable that local authorities should 
continue to administer education; and eqtially desirable that. 
their fix}ntiers should be defined. Otherwise there will be a 
gradual worsening of relations between teacher and «iAmini« . 
trator, and an end to the prospect of forging by good fellow- 
ship a synthesis of authority and freedom’ [18]. 

Not the least important aspect of this matter of a college 
having a governing body is its effect on the position and work 
of the principal, and through him, inevitably on that of the 
college. Without a governing body the principal cannot make 
valid and effective contacts at the council or authority level, 
and is therefore at a disadvantage compared with the chief 
officers concerned. The meeting of the governing body, which 
has a direct and continuing interest in the college, is the 
proper place for the principal to speak upon the work and to 
make his recommendations thereon. In the nature of things 
human, and of the difficulties of determining policy, some 
differences of opinion are bound to arise occasionally between 
the principal, the director of education or chief education 
officer, or the treasurer. No one of them has all the truth all 
the time, and real differences do arise which cast no refiectipn 
upon their mutual respect or efforts at co-operation. 

The principal must surely have the right to put his case 
before a body directly responsible for the college. Moreover, 
he should be able to place any item he thinks fit upon tBV 
agenda for a governors’ meeting, and not be expeN^ or 
required to delete it for some reason which after consultation 
stiU appears insufficient to him. For example, his proposal 
may be alleged to set an awkward educational or adminis- 
trative precedent; witness the falsely egalitarian cry ‘If we do 
it here we shall have to do it in all ^e other colleges and’ 
(telling addition!) ‘also in the secondary schools’ — the adnun- 
istrator’s cri du coeur, as if equality of opportunity tequired 
identity of treatment. Many innovations and advances were 
awkward precedents when they were first introduced, and 
surely the only thing to do is to examine each one thoroughly 
on its merits. Of course a principal would be lackmg in 
wisdom if he did not try to discover such possible difficulties 
and if he did not consult with the chief officer concerned. He 
may then decide not to proceed with the item, but that should 
be his own free decision. In the same way he is wise to con- 
sult the treasurer beforehand on the finemcial implications of 
any proposal he has to make, but if he beUeves it to be 
educationally sound he should still put it forward even though 
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it is alleged to be too costly» or there is no money in the current 
estimate (supplementaries are not imknown, and there is 
always the next estimate). Another possible objection is that 
the proposal is not justified financially at the present time, 
and herein the existence of a governing body is a true safe- 
guard, for this is a matter of policy on which, inter alia, they 
have been appointed to make judgement, and to act on their 
judgement. 

One safeguard for the principal is to have and to exercise 
the right to present frequent reports, not subject to altera- 
tion by anyone, to his governing body on the current work 
and his proposals for the college. To those who enjoy these 
essential freedoms, all the foregoing arguments may seem 
superfluous. The facts are, however, that not all those who 
have governing bodies have all these freedoms, and that many 
of those without governing bodies enjoy far less freedom and 
support. 

Some progress has been made,but it is still too slow, and 
yet it was in April, 1946, that Circular 98 was published say- 
ing that the Minister was ‘satisfied that some steps are 
immediately possible which would assist to raise the status of 
major colleges and extend their influence in the industrial and 
commercial field’ (present author’s italics). All shall strive to 
increase freedoml To paraphrase slightly one more reference; 
‘The truth is that present ideas about administration need 
revision. The aim should be to work out between local 
authorities and their governors something of the same sort 
of devolution that the Manpower Committee recommended 
between the Ministry and the Coimties, so that in the end the 
Education Committees would become the trustees of their col- 
leges, controlling them where they must and intervening 
where they had to, but leaving the colleges largely to them- 
selves’ [14]. Which is simply the extension of Circular 98 to 
as many colleges as possible. 

The most common reply to any question of delay in apply- 
ing Circular 98, as of delay in setting up a governing body, is 
the riposte ‘But what is the urgency? Are things not reason- 
ably satisfactory?’ People tend to be better than the systems 
they have to work, and with good will can transform many an 
unpromising situation into something quite bearable. It is 
easy to put a premium on good will, to discount other people’s 
frustrations, to rely on their professional reluctance to com- 
plain, but it k a poor basis for educational work. We should 
not mak|^ \mue of necessity when the means have so long 
been av^able to prove it an unnecessary evil. 
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Joint Education Committees 

In Circular 98 the Minister hopes that local education 
authorities will confer not only with industry but with each 
other in improving facilities in the colleges but also, by impli- 
cation in the same paragraph 8. in raising the status of colleges 
through providing' strong governing bodies for the colleges 
concerned. Most colleges gather their students from beyond 
their own immediate neighbourhood, and the proportion may 
be substantial, for the disposition of industry and commerce 
knows no such constricting boundaries, and this fact is the 
root cause of regional organisation (Chapter V). The sending 
authority pays on an agreed basis (agreed unwillingly per- 
haps), for example, until recently 75 %. and now at 87 -5 % of 
the net cost per student hour excluding loan and other 
charges [15] [17]. As numbers rise the irksome permit system is 
introduced to limit the sending authority’s contribution and 
to ensure the maximum use of its own colleges. This system 
can scarcely be disinterested, and leads to glaring anomalies of 
what are aUeged to be ‘equivalent courses’ of those in regional 
colleges to which the student is thus denied access [16]. 

If the numbers from any one sending authority become a 
significant proportion of the whole, its contribution to the 
upkeep of the college is proportionately large, and this means 
payment without representation on the governing body. The 
sending authority may then want to secure such representa- 
tion, and this may be granted by the receiving authority in a 
token number of places on the governing body of the college. 
If the proportion becomes substantial the sending authority 
may suggest to the other that a governing body be established 
which is a Joint Education Committee in accordance with the 
Education Act 1944, Section 6, Schedule 1, Part II, §2-3. This 
is a continuation of a similar power in Section 4 of the Educa- 
tion Act 1921, under which several such Joint Committees 
were established, and an increasing number have been 
added under the 1944 Act. 

There is no generally agreed idea as to what proportion of 
students constitutes a good basis for asking or conceding a 
proportion of places on a governing body, or for setting up a 
Joint Education Committee, but some existing examples are 
given in Table 46. 

This form of co-operation has undoubtedly proved very 
advantageous to the colleges concerned, especiafiy as it seems 
inherently to require the conditions laid down in Circular 94, 
which they all enjoy. It may therefore be argued that no 
other solution need be sought for the governance of major 
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TABLE 46 

Akaltssi of Totax. Ekbolbients of Studbktb in Tbcbnical Coxxxoei 
Govebned by Joint Edugation Committeeb 
Session 1952-8 

Joint Education Comnittbb 
Date Students from 

College Established Authority A* Authority B Other L.E.As. 


Dudley and Staffordshire 
Technical College 


No. 


No. 


No. 

%. 

X 946 * 

1,651 

321 

2,821 

54*9 

664 

lyo 

R(^al Technical College, 
Salford 

(Sa^td, 

Lancashire) 

1,380 

24*8 

2,696 

42 *2 

2,105 

33*0 

Walsall and Staffordshire 







Technical College 

North Staffordshire Technical 

1946 

M 

0 

67 

705 

30 

67 

3 

College, Stoke-on-Trent 
Wolverhampton and Stafford- 
' shire Technical College 

1946 

3,402 

60*4 

1.922 

34*1 

312 

5*5 

1947 

2,152 

53*8 

1,498 

37-5 

346 

8*7 

Dewsbury and Batley 





Technical and Art College 

*949 

1,723 

58-1 

1,2x1 

40*8 

31 

1*05 

Nottingham and District 






Authority C 

Ted^cal College ^ 

1945 

2,573 

45*8 

,,136 

35-6 

469 

7*8 

Nottingham, 




Other 



Nottlag- 

hamshixe. 





L.E.AS. 

650 

xo‘6 


Derbyshire) 






Wigan and District Mining 








md Technical College 

1954 

(Wigan, 

Lancashire) 

95a 

30-2 

J.983 

62-8 

222 

7*0 


colleges. Despite these very real advantages, the following 
facts should be borne in mind. 

The arrangement still requires the system of annual finan- 
cial estimates, in direct contrast to the system of quinquen- 
nial grants to the universities, which all concerned hold to be 
a necessary condition for higher technological education (as 
defined on page 452) and research. It is noteworthy, too, that 
the planning of the Department of Scientific and Industrial 
Research and grants to the Research Associations have 
recently been placed on a quinquennial basis. In face of these 
examples it is extremely doubtful whether, since its nature is 
the same wherever it is undertaken, higher technology and 
research will flourish in the technical colleges without a 
similarly secure long-term basis of planning. 

Secondly, as two or more authorities have to approve the 
Annual Estimate, a longer period for approval must be 

• N.B. In each case the city/town is Authority A; the County is Authority B (C). 
In the case of the colleges with Stafiordshire participating the co-operation goes bacK 
much further tlM the date given, but unaer a somewhat difierent form, c.g. at 
Stoke back in Dudley to 1935 (p. 53). The establishment of thme fcur 

Joint CommuTlet with Staffordshire was due to the advocacy of Sir GrahaiB Balfour. 
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allowed to pennit of consultaMon between the authorities. 
Similar delays occur with unforeseeable supplementaries for 
special projects. Moreover, the refusal of any one authority 
to approve the estimate or, more, likely perhaps, its action in 
cutting the estiiAates has a cumulative total effect. Of £1,000 
net cost of expenditure 60% is covered by Ministry grant and 
the remaining £400 is shared by the local education authorities 
concerned usually on a student hour attendance ratio. If for 
two authorities the ratio is 2 : 1, then if one Local Education 
Authority agreed but the other, with the less number of 
students, refuses to sanction its appropriate expenditure it 
will, by refusing to provide about £188, deny the college an 
otherwise agreed expenditure of £867. With three authorities 
involved the minority effect becomes disproportionately 
greater, as it does also if — as is likely to be true of a region^ 
college — a substantial proportion of its work ranks for 75% 
grant under the Ministry’s Circular 255. In either case the 
proportion may then be £920 lost because of a refusal 
of £80. 

Regional Colleges of Technology 

Regional colleges are implicit in the whole idea of regional 
organisation and the reluctance to recognise this fact, and the 
colleges as such, in certain quarters is remark&ble in view 
of the general lines of argument of the Ministry’s Pamphlet 
No. 8 (especially paragraphs 206 and 208) which was issued 
as long ago as 1947. Ample evidence exists to show that they 
have in fact emerged already (p. 475), the question now is the 
method of their recognition and then the appropriate modes 
of governance and finance. Will Circular 98 and the estab- 
lishment of joint committees with the foregoing advantages 
and disadvantages suffice to meet their needs? 

It was to help in the solution of these problems that Prin- 
cipal J. C. Jones, C.B.E., gave his paper ‘The Structure of 
Higher Technological Education in England and Wales’ to the 
Association of Technical Institutions in February, 1945 [17], 
which led to the formulation of a new policy approved at the 
A.T.I.-A.P.T.I. Summer Meeting in June, 1954, which made 
the following recommendations [18]; 

1. A strictly limited number of colleges, of the order of 15 to 
20, should be selected and recognised as regional colleges each 
servmg a region rather than the area of a particular local education 
authority. 

2. The regional colleges should be principally concerned with 
advanced courses above the standard of the Ordinary National 
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Certificate and General Certifidfce of Education (Advanced Level), 
together with post-graduate studies and reseaixm. 

8. The governing body of a regional college should be repre- 
sentative of the local Miucation, authorities, industry and com- 
merce of the region. Advisory committees fully representative of 
specialist industrial and commercial interests should be appointed. 

4. The regional college should be financed from grants based 
on agreed estimates covering a period of not less than three years. 
Central government sources should contribute not less than 75% 
of the grant and the remainder should be provided by the locai 
education authorities. The administration of the grant, when 
made, should be vested solely in the governing body. 

5. The selection of regional colleges and the award to them of 
central government grants should preferably be undertaken by a 
regional colleges grants committee or, fading the establishment of 
guch a body, by the Ministry of Education. 

6. Students should be admitted to the regional colleges at fees 
which do not differentiate between places of normal residence 
within the United Kingdom. 

9^ A regional college should be in a position to confer its own 
disftictive award upon successful students. For the reason stated 
in the body of the Report the award of Dip.Tech. is felt to be 
inappropriate, but the ultimate decision in the matter of the 
award should be left for the collective determination of Ifie 
regional colleges when established. 

This policy was approved by the two Associations, and 
many important points were made in the discussion [19], of 
which three may be mentioned. First, that the proposal of 
having technical colleges in receipt of direct grant and not 
under the local authorities is by no means revolutionary for, 
as Dr. H. Nisbet pointed out, this is the position with the 
Scottish Central Institutions [20] (Appendix, p. fi06). Their 
recognised position has undoubtedly contributed to their 
advancement and success, but the community and cities in 
which they are situated are no less proud of them, not less 
than an English city is of its Redbrick University. The 
second point is that while the proposal meets the objection 
regarding finance (p. 490) it does not sever the regional col- 
leges wholly from the local education authorities concerned, 
for they would have the right to appoint the majority of the 
governors of the colleges. This would be in sharp contrast to 
the ad hoc governing bodies of the national colleges (p. 891) 
and, more particularly, of the Loughborough College of Tech- 
nology [21]. The Local Education Authorities would also 
have the rig||t to approve the estimates in so far as their con- 
tributioiwas concerned, and the governing body could not 
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precept upon them for a bloclcfrant. Thirdty, the proposals 
would end the ludicrous position concerning out-county fees 
[16]. For example, the following anajvsis obtains in respect 
of a student attending a regional insmution: 

£ •. d, 

* The total cost of education of a student p.a. 125 0 0 

Fee paid by the student 28 0 0 

Sum to be found by local and central government 97 0 0 

125 0 0 

For an approved advanced course Ministry grant 72 15 0 

Net cost to the local authority 24 5 0 

97 0 b 

As the local education authority of the regional institution 
has the courses in existence it does not consider that the 
‘out-county’ student will cost it the full £24 5s. Od, but approxi- 
mately 70% of this, i.e. £15 195. 6d. Consequently the send- 
ing Local Education Authority pays the least amount and by 
refusing its permission can dictate completely what shall be 
done. Extraordinary examples exist of students having to 
travel to their own local education authority’s institution by 
a journey of at least twice the length it need be and by a route 
which almost passes the doors of the regional institution. 

If, because of the reputation, staffing and facilities of the 
regional institution, the unfortunate parent still wishes to 
send his offspring there, he is denied any benefit of the central 
government grant to which he pays his contribution through 
his income tax; which is but regional organisation in reverse 
at the parent’s expense. The same local education authority 
would presumably not hesitate to pay for a similarly qualified 
student to attend the university, and even the poor parent 
would not be required to pay more than the university fees 
which are £80 at most, instead of the £125 which is exacted 
if he exercises his choice at the technical College without a 
permit. This discrimination has been exercised as between 
internal and external courses and permits have also been 
refused for research. Students with high responsibilities in 
industry have also to submit to the permit system when 
wishing to attend post-advanced/post-graduate courses, 
though not at a university. 

This situation was noted in the mildest terms in the 
Ministry’s 1958 Report under the heading Financial Adjust- 
ments between Authorities (paragraphs 46-9), but the fear is 
that this will simply perpetuate the permit system, instead of 
ending it as in recommendation 6, on p. 492 above. The Report 
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states that under Section 7 of the Education Act a local educa- 
tion authority, which provides further education for a student 
from another area, can claim payment for him provided that 
the authority from wh&se area 'the student comes has agreed 
to his attendance. The amount of the payment represents 
either the whole or a fraction of the cost of provision, as may 
be prescribed by the Minister. The problem is now being 
discussed by representatives of the Ministry and the L.E.As., 
and it is hoped that a satisfactory solution will soon be found. 

Financial and Administrative Considerations \ 

It requires no great experience of tlje world and of admin- 
istration to know that desirable recommendations may be 
accepted in theory, but do not work out in practice. Enquiry 
shows that already many different working interpretations 
have been made of paragraph 5 of Circular 98 relating to 
governance of the college within the approved heads of 
estimate. For example, it is found in practice that this free- 
donf*U hobbled by limiting expenditure on single items above 
certain specified amounts, of which £50 and £100 are the most 
frequent [22]. Even the aided institutions, the polytechnics, 
are required to have further approval for special items of 
equipment over £85; surely their high reputation and total 
expenditure make this a quite superfluous restriction. 

If major items of equipment are approved for inclusion in 
the annual estimate, or in a special loan account, why is it 
necessary to obtain approval again at the time of ordering, 
with all the consequent delays? It is not unknown for a 
governing body to have set up an equipment sub-committee 
to scrutinise as occasions arise throughout the year each indi- 
vidual item over £10, for this to be done again in the govern- 
ing body, a process to be repeated in the further education 
committee, and for no order to be placed till the item has been 
approved by the education committee and the council. The 
gentle art of re-distillation could scarcely be refined to greater 
weariness of spirit. If a limit of expenditure on individual 
items is required in accordance with the 1948 Act, it is still 
possible to give this sanction at the time of approval of the 
items in the annual estimate and there need be no delay in 
placing the orders subsequently. 

If the operation of Circular 98 is not to be severely restricted 
the numter of heads of estimates should be small. For 
example, the estimates of staff salaries should not be sub- 
divided imdei^Wo heads for full-time and part-time teachers 
respectivly. The variation in college work, as between day 
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and evening courses, between full-time and part-time day 
courses with use of part-time staff also, makes such a sub- 
division meaningless and may provide a quite arbitrary 
restriction upon the work. Jn a few colleges the governors 
have power to make adjustments of expenditure as between 
heads of estimates provided the overall estimate is not 
exceeded. There are arguments in favour of this but clearly 
these adjustments can only be of a minor character; other- 
wise the whole purpose of having heads of estimates is defeated 
or, alternatively, the original estimate must have been inac-* 
curatel|^ made to allow of a large adjustment without seriously 
exceeding the total estimate. 

There seems little doubt that the work and progress of a 
college, especially if it is one of many under a large authority 
and has to go through the additional stage of a divisional 
executive, can be subject to lAuch delay through petty restric- 
tions. On the problems of divisional administration, Miss E. W. 
Cohen makes some stringent observations which are equally 
pertinent to recent developments in county boroughs abb. 

Unless there is enlightened discouragement the natural tendency 
of a separate department is toward empire building in order to 
enhance its own authority and to assert its autonomy. So the 
supplies and equipment department, instead of acting as a county 
shop, supplying the needs of its clients and adopting the attitude 
that the customer is always right, attempts to lay down regula- 
tions and to stipulate what shall and shall not be used. And in 
order to exercise its authority the more completely, it centralises. 
In one county no supplies however trivial, might be purchased 
locally and the Director of Education had to put up a long and 
stiff fight to get a small contingencies fund for each school. 
Another county council allowed no local printing, and a local' 
technical school that needed handbills at an estimated cost of £40 
received them too late for use [22]. 

To the story of the handbills can be added many another 
of which we may choose one, by no means apocryphal, of a 
principal who placed a requisition through the central office 
of a large authority for a dozen eggs for incubation purposes, 
and eventually nine ducks turned up. Even at best there 
must be very close timing to catch the sequence of committees 
or, perforce, wait the next turn round. The work of techmcal 
colleges is inherently variable and requires appropriately 
flexible administration, and the shorter the line of administra- 
tion in placing orders the better. One arrangement frequently 
insisted upon is that orders shall be plwed through the 
education office for coimtersignature by the director. With 
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all their manifold responsibilities, such chief officers are unable 
to and quite rightly do not countersign all such orders per- 
sonally, so in actual practice the principal’s responsibility in 
technical matters is checked by a clerk. Comment is 
superfluous. 

If the annual estimates are properly prepared and closely 
scrutinised before approval, there seems little reason to go 
again through all the business of submission through higher 
committees or for repeated administrative sanctions. It is 
'often argued that ‘this is.lt formality and nothing has ever 
been questioned or referred back’. If this be true, 'Wliy keep 
an empty formality at the gain only of recurrent delays; if it 
be true what objection can there be to Circular 98? 

Academic Freedom and Besporlt^bUity 

Academic freedom is a piiAe condition lit learning^ and 
scholarship, of critical enquiry and scientific investigation, and 
its preservation in a world clouded with suspicion and riven 
with hate is a vital and continuing task of this generation. 
Put in another way, the essential freedoms are easy to list, 
difficult to attain; freedom of thought and enquiry, of speech 
and publication; freedom of syllabus and teaching method; 
freedom of teaching staff appointments made solely on 
grounds of academic competence and suitability, not of 
political resectability or other extraneous conditions. 
These freedoms must underlie the whole educational system 
in a democracy. A political test here or there is an encroach- 
ment menacing and diminishing the whole, but we have been 
mercifully almost free of political and loyalty tests. 

It might be thought by the imwary that this has little to 
do with the uncontentious technical and scientific subject 
matter of technical college courses, but a little reflection 
should bring two significant points to mind. First, the 
official or party line is no longer remote from science and 
technology what with official secrets acts on the one hand, 
and the baleful example of Lysenko on the other. Secondly, 
if present trends are clearly discernible and continue, there 
will be an increase in the proportion of general studies in 
technical college courses, and a further increase in the pro- 
portion of adult education courses in our colleges of further 
education. Management courses can hardly avoid inquiry 
‘into the meaning of social and economic ideas, into the 
checkered history of social and economic dogmas’ [24]^ and 
the probl^n drecademic freedom could then become an urgent 
one for nR staffs of major colleges too. 
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The academic autonomy of the technical colleges is mostly 
in very different case from that of the universities, what with 
the many external recognitions to be sought for courses, 
curricula and syllabuses from professional institutions and 
regional examining unions alike. This may not in fact be so 
restricting as may appear if there is a real working partner- 
ship (Chapter V). Nevertheless there is still the very regret- 
table lack of representation of technical colleges on some joint 
committl^ governing National Certificate and Diploma 
schemes (p. 155) and there may be affegrettably small represen- 
tation oi the technical colleges on the National Council and its 
Academic Board (p. 578). No wonder a policy has been form- 
ulated for regional colleges mainly to secure a justifiable and 
substantial increase of academic autonomy and status (p. 492). 
The heretical and impolitic Iquestion may also be asked 
whether the rc^kmal colleges Ilfpuld still remain subject to the 
attentions of the regional advisory councils and academic 
boards or whether, lil^the universities, they would not submit 
their proposals to them, but only to a national body, analogous 
to the University Grants Conunittee. 

Affiliation with VniveraiUes 

One solution frequently put forward for enhancing or 
recognising the work of major technical colleges is that they 
should be associated or affiliated in some way with the local 
university. This is dealt with here because, although if 
adopted it has considerable administrative repercussions, it 
is primarily an academic matter — ^for both institutions. The 
examples given in Chapter V are partnerships of differing 
degrees of equality and effectiveness. In addition two other 
examples may be noted, each arising fix)m their respective 
origins. Nottingham University College provided technical 
college courses in its former old buildings, and these were shed 
as the Nottingham and District Technicfd College was estab- 
lished, and the process was completed before university 
status was achieved in 1948. The original position was similar 
at Sheffield though the arrangement persisted after the found- 
ation of the University in 1905. The University acted as the 
agent of the Sheffield Education Committee in providing 
technical college courses, and these have been progressively 
shed since the foundation in 1947 of the Sheffield College 
of Commerce and Technology. But the process is not 
yet complete though the College now provides a very 
wide range of technological, professional and commerci^ 
courses. 
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The general picture is one of very varied arrangem^ts and 
certainly gives no very clear lead as to the positive desirability 
of such arrangements [26]. Indeed, if anything, the generd 
conclusion would appear rather to be an adverse one. Where 
the arrangement has succeeded at the Faculty level, the 
technical college has tended increasingly to become like 
the university. This is not surprising, for that is where the 
prestige and authority and thus the ^ture is felt to^. The 
consequences soon become apparent in difiiraential conditions 
for the teaching staff, for example in salaries and hours of 
teaching and facilities for research, and recent years have seen 
an uneasy see-saw effect operating especially in salaries. A 
second differential is in the growing and apparently irresistible 
desire to be relieved of all work felt to be of sub-university 
standard. And by definition all work which does not easily 
conform to the general pattern of university dbgree courses is 
not simply non-university work, but ipso facto sud-university 
work. It is an open secret, and it is ceilamly understandable, 
that teaching staff who are used to university students on 
full-time courses do not enthuse about taking a lot more 
students on part-time courses, students whose academic pro- 
gress may be hampered by adverse factors which normally do 
not affect the university student (p. 119). There is thus a 
desire, though perhaps an unconscious one, to shed or at least 
not to expand the more troublesome part-time courses. It is 
difficult to be free of bias in judging this matter, and still more 
difficult to escape the charge of special pleading, in trying to 
assess the position and feelings of the part-time students in 
this situation; but what is seldom or never discussed at 
official or national level does not thereby cease to exist. That 
such part-time students feel they do not belong and do not 
fam so well is no idle or irresponsible reading of the situation. 
Thn has almost certainly been a powerful factor, if somewhat 
hidden away among the others which, cumulatively, have been 
the cause of failure, or of the ending of such arrangements by 
mutual consent. 

Basically this question of affiliation with the university 
rests on the idea that the university is the sole source of 
ultimate academic authority in whatever kind of study and 
discipline, including all technologies. There are not lacking 
those in university circles so arrogant of mind as fondly to 
believe this, but wisdom is to be found in others not wanting 
in author^. We have noted Sir Hector Hetherington’s 
^teimnt^. 467) and to this we may add that of Dr. A. L. 
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It wpuld be presumptuous and untrue to suggest that the com- 
plete man could only be developed at a university, but for most 
men capable of acquiring what Cardinal Newuian described as *the 
philosophical habit of mind’ a university training was of inestim- 
able benefit [26]. 

Lord Percy has spoken very critically on this subject as 

... a superstitious veneration of the Universities. We have 
become the victims of another blanket generalisation; that all pro- 
fessional education can best be given by universities, because the 
university temper and outlook are something more than profes- 
sional. There is a good deal of truth in that; but it should not 
be too lightly assumed either that the non-professional virtues of 
universities cannot be produced in other institutions, or that 
universities can be relied on to remain thus virtuous, however 
much professional teaching is unloaded upon them. . . . Certainly 
this idolatry of Universities has destroyed a number of professions 
institutions that I suspect we coulc^ ill spare. . . . This suggests a 
second bad habit of ours. Our way of treating the University as 
a kind of universal nannie to whom we can confidently entrust all 
our problems of higher education is immensely reinforced by our 
tendency to treat a Bachelor's degree as a professional hall-mark [27]. 

Idolatry or not, the pressure to conform or aspire to the 
university pattern is immensely strong, and there are many 
who feel bereft if they cannot lean on their Alma Mater, local 
or distantly removed. Even if this is not possible it can per- 
haps be projected into the form of a technological university, 
though many hold this to be a contradiction in terms, lacking 
the essential universality of study, and that what is meant is 
*a university institute of technology. Be that as it may, some 
psychological weaning would promote an adult outlook more 
in accord with the facts of life [28]. 

Staff Appointments 

The importance of Circular 98 lies not only in its general 
recommendations, but also in that it was at the time of pub- 
lication — and regrettably still is — a forward-looking docu- 
ment, and it does not overlook the importance of attracting 
first-class teachers on to the staff. There is a wide variety of 
procedures for appointing teaching staff. In very rare cases 
the selection is made by the principal, in consultation with the 
head of department, a responsibUity and a freedom charac- 
teristic of the universities, but which many L.E.A’s. will find 
shocking. If regional colleges become recognised and estab- 
lished, will this not entail and ought it not to secure the 
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selection of teaching staff by< the principal and relevant 
senior teaching staff as a sub-committee of the b<Wd of 
studies in a manner similar to the university senate? Though 
the appointment may be formally approved subsequently by 
the governors (as by the imiversity coimcil), the searching 
examination of the candidates will have been an academic 
one by their peers or superiors in their own subject. How 
else is the quality of teaching to be secured for that educa- 
tional freedom and experiment essential to advanced techno- 
logical education? 

In some colleges the principal appoints laboratory assis- 
tants, technicians, clerks, typists, porters, maintpance and 
cleaning staff, but not the teaching staff which he is best 
qualified by training and experience to judge. In most colleges 
the teaching staff are appointed either by the governors or by 
some appropriate sub-committee. In making comparisons it 
is all too easy to take the best of one side and the worst of 
the other, to assume a principal who rarely made a wrong 
appointment and a committee who rarely made a right one. 
But, as we all know, and the state of the colleges testify, the 
^ system works reasonably well, though some may wonder 
whether there is not an undue expenditure of man-hours in the 
process. 

Most, but by no means all, of those governing bodies which 
are essentially sub-sub-committees of education committees, 
have the power to appoint assistant members of staff, but 
even here the Burnham Technical Report 1951 brought about 
some surprising differentiations. In some cases the governors 
may appoint assistants Grade A and others Grade B as well 
without further approval, but not lectures and still less 
senior lecturers who may even be interviewed and appointed 
by a joint committee (who may stiU require further confirma- 
tion). All this would be amusing if it did not betray a poor 
appreciation of the capabilities of governing bodies, the essen- 
tial conditions of interviewing, and the need to avoid delays. 
Here, too, the argument that subsequent approval is only a 
formality makes an appearance, but a poor excuse. In view 
of the arguments above in respect of regional colleges, it may 
be thought that both sets of arguments are but special plead- 
ing and mutually exclusive; the truth is that the arguments 
put forward for the regional colleges are the ideal for all, but 
the regional coUeges only are likely to gain them— eventually, 
the geneij^ty of colleges never. In which case selection and 
appoi4kP^t by the administrative body most closely 
concerned is far preferable to that by any other. 
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Few governing bodies, not many more than the 82 whidi 
fiilly enjoy the conditions of Circular 98, have the responsi- 
hiiity of appointing heads of departments and the pru^ipal. 
While this should certainly be an essential part of major col* 
lege status there seems go(^ reason for extending the practice 
at least to some of the large colleges; unless it is still main- 
tain^ that a body fit to govern a Isige college is not fit to 
make major appointments. For the most part, however, the 
appointment of a head of department is made by a joint com- 
mittee of the governors and the further education sub- 
committee. In some cases a longer short list is reduced by 
interview by the governors to (say) three candidates who are 
then interviewed by a joint committee. Not infrequently 
candidates for a principalship have to appear before the 
governors, and then a series of committees finishing with the 
education committee. 

Inventiveness and proliferation in education administra- 
tive procedure flourish almost as greatly as the long words 
used to describe them; some ‘plain words’ and equally plain 
procedures would be a salutary change. We need a new 
Occam’s Razor for Administrators, ‘Administrative proced* 
dures are not to be multiplied without dire necessity’ (p. 424). 

RepresentcUion of Industry and Commerce 

This has been mainly dealt with in Chapter V (p. 180) but 
there remain two debatable questions. The first is the pro- 
portion of such representatives on the governing body — 
should it be a token representation of, say, two out of 20, or 
should it be as high as a third or even a half as in one existing 
case? The point is sometimes made that the proportion 
should not be so high as to make it likely that the expendi- 
ture of public money shall not remain securely in the hands 
of the elected public representatives. Is this not another fear 
of freedom, based on an assumption of irresponsibility on the 
part of specially selected persons who often carry far greater 
individual responsibility in their own walks of Me? Such a 
governor may be a director of a firm of international reputa- 
tion with an annual budget of millions of pounds per annum, 
or of many another at not so high a level but still concerned 
with annual budgets far beyond that of an average technical 
college. Are there not safeguards enough with limited terms 
of office, with required annual approvals of estimate, and 
could they not be trusted with triennial estimates for major 
colleges? 

The second point is also a fear — one frequently expressed 
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on behalf of the technical colleges by other more purely 
academic institutions. It is that the representatives of indus- 
try and commerce on the governing body and advisory com- 
will, by virtue of their direct interest and peculiar 
powers, soon dictate both what shall be taught and how it shall 
be taught. This fear has been expressed for the schools by 
Professor K. C. Wheare: ‘The employer’s point of view has 
been expressed by Mr. Gradgrind in Teach Only Facts; but 
employers were bound to have a limited interest in education’ 
[29]. In technical education they must naturally feel a much 
stronger interest and the risks are greater. And so they are 
unless a viable mutually respecting partnership is formed 
(Chapter V). The teaching staff have an academic position 
to maintain, which should not be difficult if their competence 
and integrity are evident to reasonable judges, but this is part 
of a general issue of principle in the governance of technical 
institutions. 

Policy and Administration 

The prime concern of the governors is, or should be, with 
matters of policy. Delving frequently into day-to-day admin- 
istration is not properly their function. The following saying 
of John Stuart Mill should be written into the articles of gov- 
ernment of all academic institutions: ‘The proper duty of a 
representative assembly in regard to matters of administra- 
tion is to take care that the persons who have to decide them 
shall be the proper persons.’ Assuming the appointment of 
competent staff, such administration is the responsibility in 
varying degrees of the principal, heads of departments and the 
registrar. By the same token, neither should the governors 
and the advisory committees be directly concerned with the 
details and the intimate process of teaching which should be 
the prime concern of the principal and the teaching staff. To 
supply perpetual reports and permit perpetual visits to classes 
in progress, is the true parallel of forever pulling a tree up by 
its roots to see how it is growing. Granted these essential 
freedoms the staff know they are trusted and the work 
flourishes. Fortunately for technical education in this country 
this is widely realised, and breaches of this well-founded 
confidence are encouragingly rare. 

Aspects of Internal Administration 

The homely proverb of ‘what is sauce for the goose is sauce 
for th^ljf^der’ can be inverted with equal truth when we con- 
sider some aspects of the internal administration of colleges. 
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The days of the authoritarian principal or head laying down 
the law from on high, with no explanation given iS any- 
one dared to ask, have gone, and gone for good in mor^ j^fh^es 
than one. If ‘Ail must strive to increase freedom’ the prin- 
cipal must surely lead the way, but with the insistence that 
as his own increased freedom means increased responsibilities, 
so too shall those who desire greater freedom not be lacking 
in a sense of increased responsibility. The greater our immer- 
sion in administration, the more remote do the classroom, 
workshop, studio and laboratory become, and the greater is 
the temptation to forget that the centre of gravity, the focal 
point of education is there, not in the administrator’s office. 
His work is creative only in so far as better conditions of work 
and progress are secured and maintained for the teacher and 
student together [80]. These thoughts have recently been 
strengthened by Sir Gilbert Flemming, Permanent Secretary 
to the Ministry of Education: 

The duty of the administrator who lives with the brute overall 
figures ... is not to think that he carries any greater responsibility 
than a man or woman concerned with teaching a class of children, 
but to see that his continued facing of tasks measured in terms of 
this kind does not diminish his power to appreciate the imagina- 
tion and originality of the man or woman tackling his or her own 
task in the college or classroom. He must never forget that the 
purpose of all his labours is to provide scope and opportunity for 
that imagination and originality [81], 

If the principal, through being an administrator, loses this 
insight and perspective, his way is lost and his true vocation 
gone. 

Plainly the principal, especially of a larger college, must 
devolve responsibility, and this is carried down through the 
heads of departments, senior lecturers, and so on. There are 
many ways of arranging this, depending largely on the size of 
the college and the range of its work (p. 504). This will 
clearly influence the degree of responsibility and independence 
accorded to heads of departments [82]. There must be care 
that the governors’ policy is not frustrated or suffers no 
undesirable additions, that the principal does not have major 
decisions made more difficult or impossible, and so forth, 
but the remedy or rather the prevention of all such is in the 
relationship between the principal and heads of departments. 
There must be a clear two-way understanding as to what is 
and what is not devolved in correspondence, as in other things, 
so that the heads have the maximum freedom of action within 
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their own departments and in personal contacts with parents, 
representatives from industry, commerce and so on. 

The mode of administration, as shown in Diagram 82, 
will depend not only on the size and range of work of the 
college; it will also reflect the principal’s outlook and person- 
ality. A sharp separation between the academic and day-to- 
day administration is very desirable. The former is secured 
by having a board of studies which, in addition to the heads 
of departments, should have senior teaching staff as members. 


GOVERNORS 



DIAGRAM 32. GENERAL ACADEMIC AND ADMINISTRATIVE 
ARRANGEMENTS OF COLLEGES 

for example senior lecturers or lectiirers. It is essential 
to have a large proportion of members who are primarily 
engaged in the teaching of advanced work and not in admin- 
istration, otherwise even here academic matters may be at the 
mercy of administrative convenience. The board of studies 
should be responsible for raising and maintaining academic 
standards in the college, and not least should watch the 
academic impact of the regulations and requirements for 
extern^ llgrees and professional examinations. Unless the 
ooUegAxjard of studies is fully empowered to accept these 
responsibilities and jealously maintains them, the conception 
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of a regional eoU^ as outlined above, can never become a 
practic^ reality. 

The general administration of the college can be efficiency 
conducted through a heads’ meeting of which the principal 
acts as chairman. This should meet as often as required, and 
not merely to solve a crisis; indeed frequent meetings, weekly 
or fortnightly, will tend to prevent problems reaching a 
critical stage. The whole intent and atmosphere of such 
meetings should be to promote the general good, and everyone 
present must have the liberty to appraise and if need be to 
criticise severely any proposal made, no matter from what 
quarter it should come. There is of course nothing new in 
this, but it is not as widely accepted as it might be, and it 
requires some skill in the chair. Once it is accepted, and 
there is a mutual respect which can stand the vigorous state- 
ment of a case or point of view without generating petty 
jealousies, it can bring nothing but good to the work of the 
college, and the well-being of its students. Because of his 
special responsibility to the governors, the principal cannot 
be bound in advance to accept the majority vote of either the 
board of studies or the heads’ meeting. An ultimate conflict 
of opinion is rare, but when it happens it must give both 
sides cause to think again and' more deeply. In the last 
resort, however, the final decision must rest with the principal, 
but if it should result in recommendations to the governors he 
would be wise to acquaint them with the general background. 

The heads’ meeting, at which the registrar should be present 
as required, will be concerned with external relationships as 
well as internal administration. Not least will be their con- 
cern with courses and arrangements for the professional 
institutions which, incidentally, makes it difficult to under- 
stand why the principal should not be the examinations 
officer for the college — centralisation for its own sake, and the 
interposition of yet another stage in the line of communication 
through the education office is not a sufficient reason. 

Relationship with Staff and Students 

From the point of view of freedom, two aspects of the 
relationship between the principal and his staff should be 
mentioned. In any college there is need for occasions for 
supplying information (about developmeiits, new policies and 
regulations), and for the discussion of problems and ventila- 
tion of possible grievances. Regular staff meetings ought to 
be held at which staff may express themselves freely, and their 
value is not seriously diminished by the fact that rarely in a 



506 TECHNICAL EDUCATION 

technical college can such a meeting be held when all the staff 
are free from teaching and other duties to attend. To have 
one with a large proportion pj^esent is invaluable, and not 
least for its recognition that all present, teaching staff, heads 
and principal, are corporately concerned in the running of the 
college. In large colleges certainly, matters affecting teaching 
staff interests and welfare crop up from time to time, and 
there is also a welcome interest in social activities, provided 
they are freely undertaken. For these purposes an assistant 
staff association may be considered desirable, and a principal 
would be most unwise to oppose the formation of such an 
association, but should co-operate with it in furthering the 
general welfare of the staff and the college. He should, how- 
ever, be very careful not to be manoeuvred into the position of 
seeming less concerned about staff welfare when, because of 
his proper responsibilities as principal, he feels it necessary to 
maintain a different viewpoint on certain problems. 

With the usual face-saving familiar phrase ‘last but by no 
means least’ we may consider the freedom of students, par- 
ticularly their freedom to organise and be responsible for their 
own activities. Of one thing we can be certain, that staff 
organised, staff regulated not to say staff dominated activities 
have precious little value and no future. This is more widely 
accepted than before the war, but some curious features are 
still to be found in the prospectuses of some colleges; in one 
case the principal appears as president and all the full-time 
teaching staff as vice-presidents of the students’ union, in 
another the principal is the warden of the union. In many 
cases the principal acts as president of the students’ union 
and there is a student chairman of their council or executive 
committee. Too much of an adverse nature should not be 
read into the principal’s presidential function, especially if it 
has become an honorary courtesy through the years; but there 
is perhaps more to be said for recognising the change and for 
the chief position to be occupied by a student. Now the gen- 
eral attitude is that the students must be given the largest 
possible measure of freedom, and the liberty and elbow-room 
even to make mistakes. Without freedom, growth in capacity 
for responsibility is simply not possible. The influence of 
such interests and activities on a student’s personality and 
outlook is now widely recognised, and its importance to his 
future career especially in administration and management 
lacks advocates. What are still lacking in too many 
colleg^are the means to foster such interests and activities; 
the music, committee and conference room, the gymnasia, 
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playing fields and swimming baths seem to have receded far 
away into an uncertain future to the accompaniment of self* 
explanatory phrases which have a depressingly familiar ring 
about them (Chapter XIX). 

Selection ofStudents^ Scholarships and Other Financial Awards 
The selection of students is an important aspect of academic 
freedom in which, for reasons given in Chapter VII, the position 
of the major teclmical college for many of its students is bound 
to be different from that of the university. But the position is 
not greatly different for full-time and sandwich courses and, as 
with the universities, the whole question is inextricably bound 
up with that of scholarships and other financial awards. This 
is of prime importance to the students and is considered in the 
next chapter. 


REFERENCES 

1. Miss M. M. Wells and P. S. Taylor, The New Law in Education, 
pp. 9-11 (Butterworth, 1954). 

2. Professor W. O. Lester-Smith, C.B.E., Address on ‘Freedom in 
Education’ to the Association of Municipal Corporations, reported 
Education, 28th September, 1951. Note the speech of the Minister of 
Education, reported in Education, 1st July, 1955. 

8. Education, 12th March, 2nd April, 7th May, 1954. 

4. Education and Times Educ. SuppU, 2nd May, 1952. 

5. J. H. Newsom, County Education Officer, Hertfordshire, Address 
on ‘Freedom for the Teachers’, reported Education and Times Educ. 
SuppU, 9th January, 1958. 

6. For example: ‘Grammar School Government — More or Less Free- 
dom’ and conunent thereon, Times Educ, SuppU, 28rd January, 1958. 
Managers — ^Eklitorial Comment and article ‘Secondary School Gov- 
ernors, I — System of Appointment in London', Times Educ, SuppU, 
21st August, 1958; ‘11 — ^A Bad Provincial Arrangement’, Times Educ, 
SuppU, 28th August, 1958; idso C. A. Pocock, Times Educ, SuppU, 4th 
September, 1958. P.E.P. Pamphlets: Councils and Their Schools, 
dated 6th September, 1948; 11 dated 27th September, 1948. H. C. 
Dent, Growth in English Education, 1946-52, p. 105 (Routledge, 1954). 

7. Select Committee on Estimates, Fifth Report, May, 1952 
(H.M.S.O.). For Finance, see also U.G.C. Report, Returns from 
Universities and University Colleges in receipt of Treasury Grant, 
Academic Year 1952-3 (Cmd. 9180, H.M.S.O.). 

8. Professor R. A. C. Oliver, North of England Education Conference 
1962, reported in Education, 11th January, 1962. 

9. ‘The English Technical College: An Appraisal’, from a correspon- 
dent, Times Educ, SuppU, 4th May, 1951. 

10. P. F. R. Venables, ‘Freedom and the Governance and Administra- 
tion of Technical Colleges’, A.T.I. Paper, July, 1952. 

11. Times Educ, SuppU, p. 967, 14th December, 1951. 



608 


TECHNICAL EDUCATION 


12. Ref. 12, p. 6. 

18. Professor W. O. Lester-Smhh, C.B.E., reported EduoaHon^ 11th 
January, 1062* 

14. Ti/me9 Edue. SuppUt 14th December, 1051. 

15. Ministry of Education, *LocaI Education Authorities Recoupment 
Regulations*, Further EducoHon^ 1054. 

16. The Out-County Student*; (a) the view of the 'sending* authority, 
Dr. C. Whitworth; (b) The view of the 'receiving* institution. Dr. 
R. W. West, A.T.I. Paper, June, 1058. 

17. J. C. Jones, C.B.E., 'The Structure of Higher Technological 
Education in England and Wales*, A.T.I. Paper, February, 1054, 

18. A.P.T.I., and A.T.I., 'Report on The Development of Higher 
Technologic ELducation*, A.T.I. Paper, June, 1054. 

10. 'Discussions at Sununer Meeting, June, 1054*, A.T.I. Paper. 

20. ibid. See J. Cameron Smail, O.B.E., 'Further Education in 
Scotland*, A.T.I. Paper, June, 1040. Education in Scotland in 1952 
and Public EducaJtion in Scotland by Scottish Education Department 
(H.M.S.O.). 

21. 'Loughborough College of Technology*, Ministry Report, Education 
in 1952, 28/20. See also vignette, p. 67. 

22. Miss Emmeline W. Cohen, Research Report on Autonomy and 
Delegation in County Oovemment: A Study of Delegation in Education 
and Local HeaUh Administration, p. 42 (Institute of Public Adminis- 
tration, 1052). 

28. Ref. 24, p. 42. 

24. J. Frankfurter, quoted by Professor J. L. Montrose in article, 'The 
Supreme Court of the United States and Academic Freedom*, Univer- 
sities Quarterly, 1058, 7, 848. 

25. Dr. H. B. Nisbet, 'Universities and Technical Colleges*, Journal of 
Education, p. 49, February, 1054; also p. 110, March, 1054. See 
also Sir Philip Morris, 'The Higher Education of Scientists and 
Technologists*, Universities Quarterly, 1054, 8 (8), 276. 

26. Dr. A. L. Goodhart, 'Haldane Memorial Lecture, London Univer- 
sity*, Times Educ, SuppU, 16th May, 1052. 

27. Lord Percy of Newcastle (formerly Lord Eustace Percy); Address 
on 'Education After School: The O^anisation of Higher Studies in 
England*, reported in Education, 4th December, 1958. 

28. Sir Ian Heilbron, F.R.S., Address reported in Chemistry and Indus- 
try, 6th December, 1952. 

29. Professor K. C. Wheare, reported Times Educ. SuppU, 6th March, 
1958. 

80. Ref. 12, p. 14. 

81. Sir Gilbert N. Flenuning, C.B., 'Address to Leeds University Insti- 
tute of Education*, reported in Education, 14th May, 1954. 

82. Robin Darwin, C.B.E., 'The Dodo and the Phoenix: The Royal 
College of Art Since the War’, especially pp. 180-2, R.S,A. Journal, 
5th February, 1954. 



CHAPTER XVII 


STUDENTS’ NEEDS AND PROBLEMS 


High among the follies of the modem world has been the 
persistent confusion of man with machinery, and of man- 
kind’s wishes and desires with economic forces under an 
impressive jargon which could not be better designed to con- 
fuse ends with means. It is easier to think habitually in such 
dehumanised abstractions as "labour supply’ and "labour turn- 
over’, of "hands’ and "economic man’ than to make the 
imaginative effort continually to understand the personal 
problems and realities masked by them. This peculiar tempt- 
ation to mental laziness and imaginative sloth is present at 
all levels of administration, even in running a college or 
department in a highly competitive world, in which gross 
aggregates of students and student hours are prima facie more 
readily appreciated because they are more directly measured 
than quality of service and results. The growth of a college 
may be shown in the most impressive upsurging graph, and 
the claim for upgrading a department, or the counter- 
argument for not recognising one, may be put entirely in 
arithmetical terms of size and relative expansion. A college 
which increases in size from 8,000 tO 6,000 students on roll is 
commonly supposed to have become twice as strong and there- 
fore twice as good. As already indicated (p. 126), it may in 
practice be more than twice as weak because it has become 
so much more impersonal. With a doubling in size the 
problems do not increase linearly, but at a much greater rate, 
and perhaps four times the effort in these respects may have 
to be expended simply to maintain good standards. In this 
chapter we therefore consider more closely as persons the 
students for whom our colleges exist, and in the next chapter 
the staffing and administration required to satisfy their needs 
and anticipate their problems. 

The technical institutions are remarkable in the diversity of 
their students, and the courses and activities provided to meet 
their needs and wishes. There is no "typical’ student to repre- 
sent so great a number and diversity, and we shall need to 
consider them in broad groups in which, too, there is much 
variation. Of these the mature adult students are the most 
straightforward to consider, for in the main they know what 
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they want and are self-reliant enough to see they get it; which 
begs the vital question of those who never come near our 
doors at all, or of any other fidult education organisation. 
One factor is complete ignorance of what our institutions and 
the others offer, but another factor which applies also to the 
students we have, is that while some or many will go back to 
study, few indeed will go back to school. Many of those out- 
side think it means just that, and there is no surer method of 
reducing the attendances and killing the interest of those who 
come than a school atmosphere; especially as so many of these 
adults think of school as it was for them many years ago, 
not as it is now for children in our newest schools. But even 
if there were a perfect school atmosphere it would be alto- 
gether imperfect for adults. Not only must it be different but 
they must be encouraged to make it their own. While in this 
material conditions (of rooms, lighting, ventilation, furniture 
and general amenities), are important, the cardinal condition 
is a right adult relationship between students and staff. 

The married man who comes for a hobby not unconnected 
with his home, or for a refresher course to give him greater 
satisfaction with or without greater prospects at work; the 
housewife who comes for a refresher course in modern cookery 
or household repairs or, more likely than not, for something 
which has nothing whatever directly to do with being a house- 
wife or mother but is ‘a real bit of relaxation’; those who come 
for a foreign language because of their wish to travel, and the 
others who have found an increased need of it in post-war 
trade; the foremen and the executives concerned to discover 
the secrets of management; those who have foimd a new 
delight in the arts and a desire to do or make something of 
their own in music, drama, painting, design and the handi- 
crafts; the newly-wed and about- to-be- wed for whom new 
joys have brought the need for new skills; the parents, and 
especially the mothers, trying to discover new satisfactions 
and outlets for their energies now that ‘the children are off 
our hands’; so the description of our adult students could go 
on almost endlessly. 

Few colleges will have all of these, though the majority 
will have adult students with some of these purposes and 
aspirations which include the vocational, personal, civic and 
recreative in a manner quite defying any jneat classification. 
Nevertheless the basis of teaching them is fundamentally the 
same, that whatever they know, and it may be negligible in the 
particidlllsubject, they must be respected for what they are, 
adults with minds and lives of their own, seeking out their 
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own purposes and satisfactions. For them the opinionated 
dogmatic teacher^ set up with his or her own competence and 
knowledge in contrast to their incompetence (‘at their age 
too’) is anathema. A wholly didactic manner or method is 
unwelcome to adults for whom so many issues are neither 
black nor white, but are capable of more than one solution 
which is a matter of personal choice. This explains the 
popularity of the discussion group and the brains trust, 
wherein the clash of opinion and conflict of judgement are 
apparent. At the worst these become a kind of verbal sport, 
but if they are conducted good naturedly and within the rules, 
their value is not negligible; at the best they partake of the 
delights of reasoned cultured conversation which is one of the 
greatest arts of a civilised people. Some subjects lend them- 
selves to this more than others, but it is a poor adult class in 
which this art is never present. There are opportunities even 
in a practical class without it degenerating into a standstill 
‘gossip shop’ that some critics fear will inevitably result. 
Nothing will more sustain a friendly atmosphere between 
mutually respecting adults than the growth of conversation in 
this way, and the class will be looked forward to with an 
eagerness which will certainly enhance its main purpose. 

All this is not to set aside the need for ‘straight teaching’ 
just because we are dealing with adults, which would be a 
sentimental evasion of a job to be done. The exposition 
required should be clear and stand on its own merits without 
any extraneous support from the teacher-taught relationship; 
‘because I say so’ are infamous last words in adult education. 
The ‘straight teaching’ misses its full purpose if the student 
does not feel some pleasure, if not a genuine intellectual thrill 
as the lucid exposition unfolds, at the wide survey of a com- 
plex field of study or the intense illumination of some fav- 
oured corner of it. The enthusiasm and insight of the teacher 
will remain with the student long after the particular facts 
have lapsed from his memory, and this both encourages the 
teacher but also makes for more exacting demands upon him 
than any passive trade in facts and inert ideas, against which 
A. N. Whitehead spoke so strongly: ‘Education with inert 
ideas is not only useless; it is above all things harmful. Except 
at rare intervals of intellectual ferment, education in the past 
has been radically infested with inert ideas’ [1]. Those who 
teach adults must be careful not to unload on th^ much 
impressive academic lumber which they acquired in a longer, 
more rigorous academic training. ‘Blinding with Scirace’ is 
all too apt a description of the results of not making the 
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imaginative effort to see how little and what kind of indispens- 
able apparatus the student wants for hU journey into new 
regions. 

Not many of the journeys need be arduous and most can 
be pleasant, and must be so if many are to make them. 

It is as important, for practical purposes, that education should 
be attractive as that it should be good. For, unless it is compul- 
sory, one of the great difficulties is to induce people to take it. 
This sounds cynical; but there are other good things besides educa- 
tion that men do not spontaneously pursue. A minority will 
follow knowledge for its own sake; but most people need their 
pudding sweetened [2]. 

This is part of the general experience of those engaged in 
teaching in technical education, and is part of the point made 
by Sir Richard Livingstone about adult education in 
particular: 

I do not think we shall succeed in developing adult education 
unless we make it more social. Even in education man remains a 
social animal. Consider how often education has burned most 
brightly at a common hearth, where men gathered together in 
company to warm their hands at its flames. ... No doubt the 
lamp of wisdom can bum in solitary shrines and even in dismal 
lecture halls. But for many it will not bum brightly, if at all, 
unless fanned by that social, corporate life which exists in a 
residential university and which both educates and makes educa- 
tion attractive [8]. 

Of foreseeable generations, very few will be able to go to 
residential universities or to residential adult colleges even if 
they were filled to capacity the year round, and so the 
majority will be denied that particular kind of life. Fortu- 
nately &st-class conditions and education are not inseparably 
linked — or else it would have gone hard with the world at 
large — and given the right tutor and reasonable conditions 
much can be achieved. The tutor or teacher is the key, and 
no time-server, clocking in and clocking out, will do; certainly 
the adult students will not be deceived that his heart is in his 
work, and this will be far more discouraging than any adverse 
physical or social conditions (p. 119). The reader will observe 
that student and teacher must perforce be discussed together, 
inseparable as they are as the poles of a magnet. 

In our civilisation there is no sharp definitive change into 
adult n^hood and womanhood, even with the token latch- 
key, or4iKh serious National Service which may take place at 
different ages from 17i to 25 years, depending partly on choice 
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and partly on the career and training. This lack isone attribut- 
able cause of much uneasiness and uncertainty among young 
people in western civilisation [4], and it certainly means an 
uneasy transition period spread over many years. If we 
turn to consider our younger students who are mostly between 
16 and 28 years of age, we find great variety of experience 
and background. 

There are those who left school at 15 to go, largely unpre- 
pared, into industry and commerce. This great change may 
have been most casually made, with parents caring little 
except for the wages and the firm caring little except that a 
gap has been filled, but some enthusiast somehow persuades 
them to attend evening classes. Or the change may have been 
made reluctantly by the boy or girl because school was enjoy- 
able, and by the parents because they could not afford to keep 
him on at school, or because there seemed no way of filling 
the gap between school and the senior courses at the local 
college. But they took care to get a job with a good firm 
which enouraged study by day-release and soon made him 
feel that his feet were on the ladder and there were ‘real 
prospects’. There are those who left the grammar school 
before 16, having been unwilling scholars and therefore not 
profiting from its education. Again their employment may 
have been casually or deliberately chosen, with evening class 
or part-time day attendance accordingly. To these are added 
those who left at 16 perhaps with a G.C.E. Ordinary Level 
Certificate in one or a few subjects, and have been able to 
exercise some choice of a job and have been encouraged to 
obtain one with day-release. To those without a G.C.E. 
Certificate the position is less favourable but not forbidding, 
as jobs are relatively plentiful and there are still employers 
prepared to look at people with some education but without 
paper qualifications; but they may not grant day-release 
and the students perforce attend evening classes. A much 
smaller group leave the grammar schools at 17 and 18, going 
not to a university as they, their teachers and parents may 
have hoped, but going reluctantly perhaps, into industry and 
commerce as a seemingly less desirable opportunity. 

Those who attend our part-time day courses still are the 
favoured few, and even for them life is apt to be too uncertain 
and needlessly difficult unless parents, employers and teachers 
work severally and together to help them. This Is not to 
dragoon them or to mollycoddle them, for servitude and 
safety at all costs are far removed from education and from 
the true adventure of growing up. Unobtrusive effective 
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guidance is good, but to help them find their own way and 
sense of purpose as soon as possible is best of all. And it will 
not happen on the same day, in the same week or year for each 
and every one of them, and the stimulus for one will leave 
another unmoved. But, over the years, the cumulative 
effects of these influences are encouraging; some of those with 
promise fulfil it, though others fade away; many of those 
formerly written off as useless or written down as of no 
promise, blossom and flourish most gratifyingly. Many do 
conscientiously realise their limited talents and we can hardly 
hope for more. 

The wastage in courses (p. 288) may give a depressing pic- 
ture of weakness of purpose, evasion of difficulties, and poor 
innate abilities, but this is to draw too grave a picture. The 
dice is loaded too often and too heavily against the young 
people, and they and the system should be judged by the 
best of which they are capable, as in the outstanding county 
colleges and day-release schemes. When the student com- 
pletes a definite part, but not the whole of a course, or trans- 
fers to another, any talk of wastage is misleading. Where the 
descriptioa is justified, however, wastage is a symptom of a 
cumulative inadequacy at home, in the firm and at college, 
as well as in the student. 

In addition to these groups of part-time students (Chapter 
IV) we have those in senior full-time and sandwich courses 
(Chapter III). Those in ad hoc one- and two-year vocational 
courses as in catering or clothing technology, have a good 
sense of purpose, clearly defined ends and early prospects of 
putting their newly acquired knowledge and skills to profit- 
able employment. This, together with being treated as a 
student in college rather than as a pupil in school, proves 
most advantageous to their personal development. Their 
poise and personal effectiveness are often surprisingly devel- 
oped in consequence. Those who enter the general science or 
Advanced G.C.E. or equivalent groups preparatory to taking 
degree or higher diploma courses are a less homogenous group. 
For some it is a second chance after failure elsewhere, for 
others it is a new chance in a switched career, and for yet 
others it is a period of sorting out their own vague aims and 
wishes, a period of selection through training. They are mostly 
highly individual cases in a way not true of those in other 
organised courses, and with particular care from the teachers 
often i»ve immensely rewarding. Though they can prove 
unpred*ably disappointing, it will be a bad thing if such 
‘sorting-courses’ vanish from our colleges. 
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Then there are the full-time students taking the degree 
and higher diploma courses (p. 84), who closely resemble 
their fellow .students at the universities, though this is less 
true for those who have transferred from part-time courses. 
The former group will be more or less able, depending on the 
power of the particular college to attract the students in 
competition with the universities; if they tend to be less able, 
some personal problems will almost certainly accumulate in 
addition to and especially because of the overall problem of 
passing the final examination, though this may be offset to 
some extent by the usually smaller size of class. Those 
students who have transferred from industry to full-time 
courses to finish their degree courses are a select group, each 
with a strong clearly defined purpose governing his days. 
Though he breathes more freely in the ampler air, he seldom 
forgets that he is on the last circuit of a long race, and the 
conscientiousness which has driven him thus far may be 
redoubled to drive him still faster through more hours of the 
week. He may therefore need sympathetic understanding from 
parent and lecturer alike to protect him from himself. The part- 
time student who transfers into a three or four-year sandwich 
course is not so pressed, from within or without, and experi- 
ence shows that if he has the reserves to plumb the increased 
depth of the first year’s study, he will last the remainder 
of the course with relative ease if not with equanimity. 

Looking over this range of students and the courses through 
which they hope to achieve their ambitions (or that of their 
parents — or their firms, or all three in fortunate congruence) 
we notice points and sources of strain which may lead to 
maladjustments and even to breakdown. An inharmonious 
home (5ic); an indifferent firm or a foreman hostile to educa- 
tion; over-ambitious parents and poorly or ill-endowed off- 
spring; a student with ambitions wholly out of keeping with 
his abilities or personality; a pleasing persuasive personality 
with little innate ability; high ability hampered by a dour 
temperament or a clinging family, or shiftless parents; oppor- 
tunity denied by being an older member of a large but poor 
family, or yet again by persistent ill-health — the reader will 
not need the painful libt to be further prolonged. 

Humankind is remarkably resilient and the tendency to the 
norm is reversed only under great duress. Strain is a normal 
feature of life and of growth, and we should not try to shield 
our students from it (if we could), or else there will be fear- 
some shocks later. Absorbing strains, and balancing them, 
is part of the art of living, and maturity comes at least in part 
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by the practice of that art. Nevertheless the pressure on 
students has greatly increased with the vast increase in 
modem scientific and technological knowledge condensed ever 
more tightly into ever-expandkig syllabuses; with the social 
pressure ‘to get on’; with the profound cumulative influence of 
modem publipity, radio and television, stimulating and rein- 
forcing the general competitive tenor of a power-conscious 
age, appealing endlessly for higher and higher productivity, 
and rating human satisfaotibns only in the possession of more 
and more goods. Some certificates, diplomas and degrees 
are gained at too high a price in terms of personality, some are 
never gained but at much the same price and a searing sense of 
cumulative failure, partly because the wrong course has been 
taken, or no appropriate course and certificate was available. 

There has been much discussion about strain in university 
students [5] and a suicide rate in certain residential universi- 
ties alleged to be beyond the normal in the population at 
large [6]. One reason for concern is the changed catchment 
of ability for the universities from the former one which was 
largely from well-endowed homes; ‘the trouble is that we are 
educating a new kind of pupil in large numbers. He comes from 
the back streets or the labourer’s cottage; there is no library 
•in his home; he has brains but no background’ [7]. The 
trouble has not been great with the technical college students 
for the contrast has not been comparable. Work, college and 
home are more likely to be part of a self-consistent whole, and 
his ‘sights’ are not raised too high suddenly. There is evidence 
that a student’s level of expectation or aspiration for future 
employment is generally closely related to that of his parents, 
especially at the O.N.C. and craft levels, and this accords with 
the recent valuable survey of Social Mobility in Britain [8]. 
It is also related to his performance [9]. The kind of job 
may well be different but the social level will not be far 
removed. Those with artisan fathers may hope to reach the 
lower middle class, but few at the outset will aspire to the 
upper middle class. Over the years, with the passing of 
graded examinations and with increasing competence at 
work, the student may without undue strain raise his expecta- 
tions far beyond his original hopes, but this will not be the 
general pattern. Nevertheless, though Oxbridge may have 
more difficulties than Redbrick, and these in turn are more 
than those of Milborough College of Technology, the latter’s 
problems are not negligible, and have been much neglected. 

Many i^ot most of the maladjusted students soon cease to 
come to fill colleges but remain problems nevertheless; in any 
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case, if they were helped in their personal problems they 
would be more likely to remain and become at least moder- 
ately competent students. Of the students who persist, again 
though comparatively few, some do in fact suffer serious 
maladjustment, and the number of those with personal prob- 
lems is large enough to warrant much greater attention. Dr. 
R. F. L. Logan and Miss £. M. Goldberg investigated a normal 
sample of 18-year-old youths registering for military service 
and found that, while they were ^ill remarkably healthy in 
body, 19 out of the 74 were mentally maladjusted in some 
respects and 12 were so mentally disturbed as to make 
psychiatric treatment advisable [10]. 

The skilled craft students were better than average in this 
small but highly interesting sample, which points the problem 
of those who never succeed in gaining any qualifications. In 
some colleges it is reckoned that about 40% of the engineering 
day apprentices are able enough to succeed in the Ordinary 
National Certificate Course or gain a City and Guilds Final 
Certificate, but that this is beyoncj^he remainder, who have no 
outstanding ability and are weak in mathematics [11]. They 
are the ‘B* and ‘C’ streams of the secondary modern school. 
The point is, however, that they are accepted as craft appren- 
tices in industry and, in the majority of cases, will be accepted 
as skilled craftsmen at the end of their apprenticeships. 
‘Where they have been admitted, they have been taken into 
O.N.C. and City and Guilds courses and have almost as 
quickly slipped out again’ [12]. For the good of the student 
and the efficiency of industry, it is essential to provide appro- 
priate courses for them with some suitable mode of certifica- 
tion of their work in a course basis rather than on a summary 
practical examination. The cumulative effect of failure is 
damaging to the student’s willingness to work, and to his 
general attitude to life. 

From the foregoing and from general experience, there 
would appear to be good grounds first, for a thoroughgoing 
investigation of the problem, and secondly, for some experi- 
ments to be made in the appointment of a psychologist to 
act as a ‘student counsellor’ in a few technical colleges with 
a sufficient volume of full-time and part-time day work to 
justify it. There is also every reason for having a system 
of ‘tutors’, modified to meet technical college conditions. 
There should be members of staff to whom students could 
go for advice in personal as well as educational matters. Ex- 
perience shows that this is much appreciated, for some 
timely advice can be most important in preventing worry and 
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strain, and in setting the student’s future along right lines. 

Related to these questions of strain in students is that of the 
kind of education which they should receive, which is the 
perennial |i|bhlem of the degree of specialisation which is rea- 
sonable or unavoidable. With it goes the question of what 
kind of non-specialist or non-vocational education and activi- 
ties are desirable and feasible. In his Idea of a University^ 
Ifewman asserted that ‘The man who has been trained to think 
on one subject only will never be a good judge even in that 
one’. Dr. Percy Dunsheath, C.B.E., has paraphrased this to 
fit the present controversy on higher technological education 
thus: ‘The man who has been trained to think in technology 
only will never be a good judge of tl^hnology’, and on this 
rightly bases the case for the inclusion of ancillary sciences, 
the humanities, and the means to promote accurate and 
felicitous expression as well as congenial social intercourse 
within the whole education of the student [18]. Upon this 
capacity for judgement, Sir Richard Livingstone bases his 
definition thus: ‘If I had to define an educated man, I think 
I would say that he is a person who knows what is first-rate 
in as many fields as possible’ [14]. This does not entail the 
impossible tasks of knowing everything, or of meeting everyone 
and discussing everything, of seeing all the best films and not 
missing any of the best things on radio and television, nor of 
travelling everywhere and reading all the latest books; rather 
should the students, through some part of at least some of 
these, and in other ways, acquire first rate standards and the 
power of critical judgement. How are we to do this for our 
students because of and despite their training in science and 
technology, or, more accurately and more modestly, how are we 
to enable them to achieve this to the best of their innate ability? 

This question, which lies at the heart of educational philo- 
sophy, has received renewed emphasis in the post-war years 
in all the controversy about specialisation in the grammar 
schools and the universities, in the alleged narrowness of 
university graduates and even more of technical college 
students, the human problems of management and govern- 
nance in the industrial pre-atomic age [38]. For this reason 
the National Institute of Adult Education, the Aj^ociati^n of 
Technical Institutions and of their Principals jointly'aet up 
in 1952 a National Committee of Enquiry into the Vocational 
and Non-Vocational Elements in Further Education [15].* It 

• This report, Ldberal Education in a Technical Age^ was published May, 
1055: discussec^t the Summer Meeting of the A.T.I. in July, 1956, and at 
Annual the National Institute of Adult Education in September, 

1055 (detaus from the Secretaries concerned). 
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would be both unwise and improper to anticipate the Com- 
mittee’s Report in any way, but certain points may be briefly 
noted from the controversy and from existing publications [16]. 

Certain subjects are thought to be necessary ^ sufficient 
for salvation. Though they are very varied they may com- 
mand the passionate allegiance of the scholar, the researching 
scientist [82] or the earnest educator. Chief among these and 
commanding the widest support is English, mostly to meet 
the technical need to be able to write lucid and accurate 


reports, but extending to urgent exhortations for a thorough 
acquaintance with literature, poetry and the drama [17]. 
Written and spoken English are now becoming almost as 
fashionable as they are- Important, in the guise of ‘Communi- 
cations in Industry’, to develop which the B.A.C.l.E. Com- 
munications Institute was established (p. 168). It will be a 
great pity, not to say a great danger, if everything has to be 
justified vocationally on these lines, but the student can 
readily be persuaded that his chances of promotion to a post 
of responsibility will be greatly influenced by his capacity for 
lucid and accurate exposition. Even if the student readily 
accepts the need for English in these terms, the teaching will 
fail if it is narrowly confined to such specific matters as report 
writing. Quite insufficient attention is still paid to removing 
the defects of unclear and uncouth speech (a very different 
matter from trying to impose a characterless standardised 
speech), which is still a strong social barrier and aesthetically 
to be deplored [18]. It is also regrettable, especially for full- 
time students, if wide reading is not encouraged, and some 
acquaintance made with ‘the Great Books’ and some great 
biographies for their own sake, though again there is un- 
doubted vocational gain, for example, in the better human 
understanding thus reached by those in charge of other 
people. Biographies are therefore part of the studies at the 
Administrative Staff College, Henley-on-Thames. 

The study of history is widely recommended, and there are 
many views on its treatment. ‘History is the study of man’s 
slow aseent from savagery to civilisation. We want to make 
people see history hke that, and to almost everybody it 
becqmes am interesting subject’ [19]. As most students 
usuau)*lack the time and may also lack the capacity to under- 
take full studies of historical development, various compro- 
mises are worked out. There is also the dilemma of trying 
either to cover the whole ground or to dig deep. We may 
favour a rapid survey as at the Massachusetts Institute of 
Technology or the choice of a particular epoch, as in Professor 
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J. B. Conant’s book On ^JnderstQ/nding Stience. Another com- 
promise is to narrow the fieUt to the student’s particular 
industry; but a purely historical approach may lack the help 
that comei^ from other fields of study. 

The study may move over the detmled social studies of 
different communities, and into case studies such as form part 
of many management courses. At their worst, social studies 
^e but aggregates of various subjects considered to be useful, 
(^tural or edifying, such as some parts of history taken with 
geography, and some psychology and pseudo-sociology of a 
purely descriptive kind. At best they comprise an integrated 
series of studies designed to make the student aware of their 
scope, relevance and importance. In no case do they attempt 
the impossible task of making him a specialist in any of the 
separate disciplines. In order to focus attention on a practical 
method, let us consider the following brief outline of a scheme 
used at the Massachusetts Institute of Technology. 

First two years: Three hours lectures and discussions per 
week; a basic integrated course on ^Man in Society’. 

Second two years: A choice of electives from the following 
broad fields of study; history and government; philosophy and 
the arts; economics and social science. The following are 
representative examples of many possible ‘electives’; Govern- 
ment and Business in the U.S. Society; International Order; 
U.S. in World History; Development of Ideas; The Growth of 
Democratic Thought. 

In connection with these and comparable studies at other 
institutions, e.g. the Carnegie Institute of Technology, we 
might consider the following questions: 

Are they a consequence of defects in pre-college education 
in the U.S.A. which are alleged to have no parallel here? Do 
they deal with matters more germane to college than to school, 
in requiring wider experience and greater maturity? If so, 
ought not something comparable to be introduced into our 
senior courses, though in our own English way? Is not the 
experiment at the University College of North Staffordshire 
an assertion that this is necessary? There the studium 
generale of the foundation year is followed by a degree course 
in which the undergraduate is expected to stu^y Jt^o prin- 
cipal subjects for three years and three subsidiar^tobjwts 
for one year each. These five subjects must incmab some 
representation of each of the three main groups — ^the 
Humanities, the Social Studies and the Experimental Sciences. 
Would tjm position regarding our full-time senior courses be 
met singly by the introduction of management subjects? 
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Can these studies^idffibover 6prin||S of hiunan action and 
behaviour, and provoke reflaltion on some of the immutable 
questions of values and purpose in transient human existence? 
Do they help people to learn to think for then^felves, and 
especially about those things that are of ultimate importance 
for their happiness and that of society? 

The cultural value of a subject would seem to reside in its 
inherent power of generating in the student, under the 
teacher’s influence, a wide concern with human activities an& 
interests, and a warm understanding of human nature. Tra- 
ditionally it is the non-scientific, non-technological subjects 
and activities which are pre-eminently cultural, the so-called 
liberal or humane studies — literature and languages, history, 
the law, philosophy, politics, and perhaps economics. Each 
subject has its own techniques, and a severe concentration on 
them may limit the cultural potential of the subject as a 
whole. For there is more to all study and education than 
techniques, indispensable though they are. Perhaps it was 
this that led A. N. Whitehead to make his oft-quoted pro- 
testation that The antithesis between a technical and a 
liberal education is fallacious. There can be no adequate 
technical education which is not liberal, and no liberal educa- 
tion which is not technical; that is, no education which does 
not impart both technique and intellectual vision’ [20]. The 
Harvard Committee Report in General Education in a Free 
Society^ broadly divides education into general and special 
education; general education which looks first of all to the 
student’s l^e as a responsible human being, and special 
education to his competence in some chosen field of occupa- 
tion [21]. These two aspects are inseparable and Sir Frederick 
Handley Page asserts: 

The solution of our educational problems is not to be found in 
making a false antithesis between these two aspects of education, 
or between these two needs which education meets. The tendency 
to give the scientist a little dose of the ‘Arts’ medicine is the 
result of confusing the liberal and the illiberal with the humanities 
and the scientists. The real distinction is to be found not in siibject 
matter^ but in method and outlook^ whatever the field. 

The challenge to educationalist therefore is to resolve this false 
antithesis w technical education on the one hand and an out-of- 
date villtr^^f Uberal education on the other. A new society and 
an inceasingly industrial age demand changes in our whole attitude 
to the content and method of education’ [22]. 

In technical education it is comparatively simple to impart 
technique, but how is it possible also to impart intellectual 
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vision’? Let us choose some ex^.mples; is it possible in teach- 
ing engineering drawing, or building construction; in the 
group analysis of the metals as in the teaching of atomic 
structure; and in the techniques of spinning and weaving as 
in textile design? Many much more difficult examples could 
be chosen. Is this merely a philosopher’s fine phrase or has 
it reality in first-year courses (S.l), or in S.8, or yet again 
pnly in advanced courses (e.g. A.2)? Can it have any reality 
at all in part-time courses? Was the savant of Cambridge and 
Harvard judging all students in terms of his own leisure for 
study and intellectual capacity? What proportion of our 
part-time students do we expect to attain to any intellectual 
vision? And what of the rest? Perhaps A. N. Whitehead 
may have had these in mind when he went on to say ‘In 
simpler language, education should turn out the pupil with 
something he knows well and something he can do well. 
This intimate vision of practice and theory aids both. The 
intellect does not work best in a vacuum. The stimulation of 
creative impulse requires, especially in the case of a child, 
the quick transition to practice. Geometry and mechanics, 
followed by workshop practice, gain that reality without 
which mathematics is verbiage’ [20]. The practical aspect is 
also well taken by Sir Richard Livingstone: 

I define an educated man as one who knows what is first rate in 
as many fields as possible. I like to think that a desire to do some- 
thing first rate is a fundamental human instinct though I realise 
that human limitations of intellect, physical strength, education 
and opportunity prevent most of us accomplishing that desire [14]. 

For each level of practical skill or work there is an appro- 
priate standard of excellence, which the teacher by example 
must firmly hold before his students. Exhibitions of work 
and college open days are valuable in bringing before students 
(as well as parents, employers and the general public) work 
of high quality produced mainly by their fellow students. 
Students in a technical college are likely to be more fortunate 
than many in a university in this respect, particularly if their 
college has a school or college of art within it or associated 
with it. 

Many people are agreed — perhaps too many — that the sheer 
pressure of time in part-time courses makes inevitable the 
postponement of humanistic subjects until after the comple- 
tion of the main technical courses. How far should students be 
encour^B||d to take courses leading'to professional qualifications 
in man^^nent, courses likely to take several years on the top 
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of five to seven years of technological studies? Should not the 
promising students be released for intensive full-time courses of 
training, modelled on the Henley Administrative Staff College 
though of a duration and intensity relevant to the particular 
level of management concerned? (pp. 188, 878). As technical 
education is not an end in itself, should not management 
courses form a bridge from technical to adult education? Why 
does adult education not reach the same numbers as technical 
education? Need the ratio be so small as 66,000 to about 
500,000 (i.e. after allowing for age differences and the varied 
interests of the total 2,000,000)? Is it because adult education 
has been too purely university in type? Should not it first of 
all be based for the many on their work as argued by Guy 
Hunter? [28]. 

In seeling reasons for this apathy towards adult education. 
Dr. Ernest Green finds one in the preoccupation with voca- 
tional training, and ‘comes to the conclusion that the nine- 
teenth-century emphasis on education for a job is still the 
main obsession both of the school and the products of the 
school’. The groups to which he referred in the question, 
‘Would the group feel that further education of the instruc- 
tional type is “an end in itself”,’ were ‘almost unanimous that 
there was no evidence to indicate that technical and profes- 
sional training (further education) developed any interest in 
the humanities and liberal education, and most of them 
agreed that it was viewed as “an end in itself” ’[24], While 
some criticism may be levelled at the method of enquiry 
which was used, nevertheless anyone engaged in technical 
education should seriously consider this conclusion and deter- 
mine the truth of it within his own experience. It will not 
be difficult to discover how weak are the links between tech- 
nical and adult education in his area, and how few of his 
students go or are encouraged to go on to adult education. 

We may indeed wonder how many of our students do fulfil 
their education within this next stage, of which Sir Winston 
Churchill, K.G., has written in memorable terms: 

How many must there be in Britain, after the disturbance of 
two destructive wars, who thirst in later life to learn about 
the humanities, the history of their country, the philosophies of 
the human race, and the arts and letters which sustain and are 
borne forward by the ever-conquering English language? This 
ranks in my opinion far above science and technical instruction, 
which are well sustained and not without their rewards in our 
present system. The mental and moral outlook of free men study- 
ing the past with free minds in order to discern the future demands 
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the highest measures which our hard pressed finances can sustain. 
I have no doubt myself that a man or woman earnestly seeking in 
^rown-up life to be guided to wide and suggestive knowledge in 
its largest and most uplifted sphere will make the best of all 
pupils in this age of clatter and buzz, of gape and gloat [85]. 

Full-time students generally spend too many hours in class 
under the guidance of teachers and too little in private study, 
for which library and other facilities have been lacking [25]. 
The proportion of time which should be spent in study and 
homework has not been fully discussed for them, though it 
has for part-time students for whom it is acute. Nevertheless 
before we leave the question of studies we may note a passage 
from Francis Bacon’s essay thereon: 

To spend too much time in studies, is sloth; to use them too 
much for ornament, is affectation; to make judgment wholly by 
their rules is the humour of a scholar; they perfect nature, and are 
perfected by experience — for natural abilities are like natural 
plants, that need pruning by study; and studies themselves do 
give further directions too much at large, except they be bounded 
in by experience. Crafty men contemn studies, simple men 
admire them, and wise men use them, for they teach not their 
own use; but that is a wisdom without them, and above them, 
won by observation. Read not to contradict and confute, nor to 
believe and take for granted, nor to find talk and discourse, but 
to weigh and consider. 

Out-of-class activities and opportunities are vital to the 
wider education of students and, while there are some excel- 
lent exceptions, the general standards of facilities and ameni- 
ties still need to be raised. In the best examples the range 
of activities is every whit as wide as in any university — ^games, 
sports, music and drama, dances and socials, all manner of 
societies in which students intermingle to their mutual enjoy- 
ment and wider education. In most colleges there is a 
Students’ Union and the degree of responsibility it carries is 
a most important influence in developing a lively sense of 
responsibility in the student. Full-time students in technical 
colleges with good social and athletic facilities are in no 
different position from those in Redbrick and as adequate 
residential facilities seem remote (p. 568), much thought is 
being given to ways of improving the social education of 
students. Few technical colleges have large or adequate 
hostel accommodation, but more have systems of registered 
lodging s^ jp ,esidence is of great importance and should be 
made a^Muable at regional colleges [26]. 
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The main problem in the technical college is with the part- 
time student whose bri^f weelcly contact of crowded teaching 
time makes it very difficult to achieve worthwhile activities. 
As Sir Geoffrey Vickers, V.C., has remarked, ‘collegiate life 
tends to be inversely proportional to the mean travelling time of 
students’ [84]. Many of these students are already attached to 
works clubs, old school associations, youth clubs and churches, 
so that the need is not so great as the total numbers would 
suggest. Nevertheless many are not so attached and in any 
case there should be opportunities for fresh activities on the 
premises. Each ‘day’ can be organised as an entity, with its 
own organisation of class representatives and council, but this 
is easier with the county college age range than with older 
students, who resent being organised. They must be free to 
select their choice from a number of offered activities and also 
to organise their own. General college activities should be 
offer^ on each day in sequence and not confined to a single 
day a week. 

Both in getting these activities under way and in helping 
students to feel they belong to the college, it is very desir- 
able to hold special occasions such as a college assembly, if 
need be on each successive day in a week early in the first 
term [27]. Some few colleges hold a college service (pp. 47, 51) 
or a founder’s day ceremony. Prize givings are held though 
probably not so frequently as formerly. One reason is the 
greater size of colleges which makes such occasions either very 
selective or too onerous. Another reason is the inherent 
delays on the delivery of certificates from external examining 
bodies so that, if their arrival is awaited, the lapse of time 
means that many students have changed their jobs, moved 
away or gone into H.M. Forces. For medium-sized colleges 
with a limited catchment area they have good publicity value. 
In the larger college, departmental occasions may be made for 
the presentation of special college or national awards. 

The impact of National Service is important in that it 
upsets some students, and they need sympathetic understand- 
ing both before and afterwards [28]. As already noted, most 
day-release students and those in certain approved courses 
may have their service deferred, and this has been 
advantageous all round (p. 81). 

Finance in the shape of scholarships and grants or wages 
looms large in the student’s mind, and expert advice ought to 
be available to him on all these. For full-times courses, 
scholarships and awards or grants are available from the local 
education authority concerned for a suitably qualified student, 
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and their value is usually determined by the parents’ income. 
At the national level there are technical state scholarships and 
scholarships for mature students awarded by the Ministry of 
Education since 1949. The total number of awards is shown 
in Table 47 [291. 

TABLE 47 

SCHOLABSHIPS AND OTHER AwARDS 

(England and Wales, 1058) 

Awards 

Offered and Total Awards 



Accepted in 

Current in 


1968 

1958-4 

State Scholarships (G.C.E.) 

2,686 

5,622 

State Scholarships (Supplementary to holders of 
University Awards) 

1,416 

8,825 

Technical State Scholarships 

119 

867 

Scholarships for Mature Students 

80 

87 

Total 

4,251 

0,891 

Local Education Authority Awards: 



Major Awards to Universities 

9,000 

26,861 

Minor Awards, Bursaries, etc. 

928 

4,269 

Major Awards to Further Education Establish- 



ments 

2,767 

6,560 

Minor Awards 

8,622 

7,848 

Total 

16,817 

45,088 

Grand Total 

20,568 

54,920 


Inspection of Table 47 gives a strong impression of a lack 
of balance in awards to students at the universities and the 
technical colleges, especially when it is compared with the 
numbers of students in comparable full-time courses in Table 
48 [80], and remembering that less than a quarter of the 
Technical State Scholarships were taken up in the technical 
colleges, the remainder being held in the universities [81]. 


TABLE 48 


Relative Proportion of Students in Comparable Courses on Science 
AND Technology in Universities and Technical Colleges 
(England and Wales, 1953-4) [29] 


University 

Full-time 

Students 


Technical Colleges 
Full-time Part-time Day 


Science 

Technology 

Total 

Percentage of total in attendance 


14,712 8,286 8,841 

7,886 6,407 18,421 

22,698 8,648 2 6,762 

26»7% 17-9% (A) 7 >2% (A) 


Note (A) Percentage taken of respective total (which do not include art) 
namely, 48,202 fiill-time and 871,504 part-time day. 

This analy^ does not include the large number of students taking courees 
for degre^Hj^ncr final professional qualifications in evening courses in technical 
colleges. 
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The position regarding awards to students to attend the 
technical colleges from the local education authorities has 
greatly improved in. recent years, but there are still anomalies. 
For example, cases still occur where the award is less to a 
student attending a degree* course at a technical college, as 
compared with a degree course at a university or university 
college in flat contradiction of the Ministry’s recommendations 
(Circular 252 and Admin. Memo. 425) [81a].* In other cases 
awards have been refused for research on the grounds that such 
grants are a national matter. Scholars from grammar schools 
are not allowed to take up state scholarships in technical 
colleges, not even internally recognised colleges of London 
University. Technical State Scholarships cannot be held in 
Higher National Diploma courses even though these arc 
recognised for the special grant for advanced technology under 
Circular 255. The value of a Ministry’s State scholarship 
depends on a parental means test, and yet the Ministry cir- 
culates details of the National Coal Board Scholarships which 
draw special attention to their freedom from this restriction. 

This last point relates particularly to the urgent necessity of 
encouraging enrolments in sandwich courses, or students to 
transfer from part-time to full-time degree and other advanced 
courses (p. 86). Such students have been earning for some 
years and may be earning good wages and have prospects of 
promotion even if they stay as they are. They are under- 
standably loth to become dependent on their parents again, 
and still more to be the cause of a marked reduction in the 
family standard of living to which they have been contribut- 
ing. Moreover, under the parental means test system the 
student cannot be told in advance what he will get (and may 
have to sacrifice), and delay and disappointment dash the 
hopes of students and staff alike. If sandwich courses and 
transfers to full-time courses, especially for students from the 
smaller firms, are to increase as they should, this problem of 
awards must be solved, and preferably by a new technological 
state award separate from the university orientated Technical 
State Scholarship. Against this urgent peacetime picture of 
increasing such training and education, it would be of particular 
interest to know the annual cost of advanced training in the 
Services, with residence of course in, for instance, such establish- 
ments as the Military College of Science, Shrivenham (p. 542). 

• On 26th April, 1055, the Minister announced welcome revised ^nditions 
and rates of award for State Scolarships, and these were published in Admin. 
Memo. 502 (27th April, 1055). Sir David Eccles also expressed the hope that 
the local Authorities would adopt the same scales and rate for winners of 
their awards (Hansard, Col. 788, 26th April, 1055). 
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CHAFTER XVIII 


STAFFING AND ADMINISTRATION 
OF COLLEGES 

Of prime importance to the students is the quality of the 
teaching staff of the college, and of great importance to all 
concerned is the proper administration of the college so that 
its educational aims and work are not hampered or frustrated. 
Certain aspects of internal administration have been dealt 
with (Chapter XVI), which here we illustrate by means of 
Diagram 32 which may serve as a general pattern. 

Diagram 32 is but one pattern with many variants, and the 
degree to which is it followed or improved upon will depend 
on the size and nature of the college work, and local arrange- 
ments and history. The diagram would be too complicated 
if all the cross connections were put in, e.g. that the refectory 
supervisor may be responsible to the head of domestic and 
catering department for the catering side of the work, and to 
the registrar for accounts and related matters; or that the 
registrar may attend the heads’ meeting as required or act as 
the secretary of the board of studies. The groups represented 
in oblongs in Diagram 32 are the main collective means of 
considering and carrying out the work and activities of the 
college, and maintaining the maximum freedom for all con- 
cerned (p. 503). The details of internal college administration 
cannot be dealt with here, but one major point remains. 

The question arises from time to time as to what is a good 
size for a college, or whether there is an optimum size (p. 509), 
but there is no simple answer. Rather is the question one of 
asking, for a given size of college, what is the form of organisa- 
tion which will best serve its purpose, namely, the education 
of its students and its service to industry and the community. 
From time to time and especially in a growing institution, 
there is need to subject the administrative means to a critical 
scrutiny to ensure that the college can the better achieve its 
aims. As our colleges are closely concerned with training for 
administration and management, it would ill become us not 
to give much thought to our own internal administrative 
problems — ^for the good of the students. 

The academic staff, including principal, vice-principal and 
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heads of department are appointed in England and Wales 
upon salary conditions laid down in the Burnham Technical 
Report [1]. The Burnham Committee was reconstituted 
under the 1944 Education Act» and the Main Committee deals 
with salaries of teachers in primary and secondary schools, the 
Burnham Technical Committee dealing with further educa- 
tion including technical, art and commercial institutions 
under the local education authorities, but excluding training 
colleges and agricultural institutions. The Burnham Tech- 
nical Committee has 18 members in each of two panels, one 
representative of the local education authorities, the other of 
teachers in further education (Appendix, p. 616). The 
secretary of the authorities* panel is the secretary of the Asso- 
ciation of Education Committees, and that of the teachers’ 
panel is the secretary of the Association of Teachers in 
Technical Institutions. The chairman of the BurnhamCom- 
mittee is appointed by the Minister, and he may be advised 
by officers of the Ministry. 

The Burnham Main Committee meets first in considering a 
request (by either side but usually the teachers) for a revision 
of salaries, and on reaching agreement the proposals are sub- 
mitted to the Minister. Mter the Main Committee has met 
the Technical Committee meets and, when it has reached 
agreement, its proposals are submitted to the Minister 
through the Main Committee. The Minister may not alter 
the agreed Report and can only accept or reject it, and so far 
has always accepted it.* Thereupon the Minister issues an 
Order requiring the local education authorities to pay salaries 
in accordance with the provisions of the Burnham Report. 
Unlike the Whitley Councils, under which the salaries of local 
government officers are determined, there is no provision in 
the Burnham Committee procedure for reference to arbitra- 
tion of disputes between the panels [2]. This hasmot hap- 
pened in practice until recently when the authorities’ panel of 
the Technical Committee were authorised by the local 
authorities to ratify the proposed revision of scales as from 
April, 1954, whereas the majority of the teachers’ panel were 
required to reject the proposals. As a result no teachers in 
further education received revised salaries until 1st August, 
1954, and until then many were receiving less than colleagues 
in the schools since the Main Report had been accepted. Out 
of this unhappy period has understandably come a demand 

• MkitfTy of Education Admin. Memo. No. 500 (April 22, 1055) gives elfe^ 
to eqvVfkay increments agreed by the Burnham Committee to equate men s 
and women^s salaries after a seven-year period. 
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firom the teachers for the clarification of Burnham procedure, 
particularly with regard to this question of arbitration should 
a dispute again arise. 

The Bur^iam Technica} Report, 1951, was a marked change 
firom the previous one in the degree of flexibility it offered in 
the determination of establishments of teaching posts, in 
regard to the proportion of university, advanced and school 
standard of work carried out in the institutions. The grades 
of teaching posts, in increasing seniority, are Assistants Grade 
A, Assistants Grade B, Lecturers and then Senior Lecturers 
whose maximum under the 1954 Report is £1,215 p.a. Heads 
of department salaries range up to £1,665 max. p.a. for a grade 
V Headship. This should be compared with a university 
senior lectureship of £1,750 max., or a readership of £1,850 
max. It is far behind a professorial salary (£l,900-£2,800, 
perhaps with additional supplementary allowance [3]), despite 
the fact that the head may have several hundred students 
taking degree or equivalent courses (e.g. for A.R.I.C.), 
together with students on research and many, perhaps over 
200 students in post-graduate short courses. This newly 
increased salary differential is bound to have a serious effect 
on the future of such senior departments in regional colleges. 
The 1951 Report named for the first time the post of vice- 
principal, who may or may not be a head of department, 
and if not the salary must be approved by the Minister as 
must also that of the Principal. This belated official recog- 
nition of the post of vice-principal is a sign of the fact that 
colleges are open for 16 sessions a week (morning, afternoon 
and evenings, Monday to Friday, and Saturday mornings) 
and no one can reasonably be expected to be there the whole 
time. Moreover, the external duties required of principals 
have markedly increased since the war; these include relations 
with industry and participation in the work of regional, 
professional and examining bodies important to the college 
and to the cause of technical education generally. The 
number of the other posts mentioned and the grading of 
departments are entirely within the determination of the 
local authorities under the general guidance of the Report. 

In Scotland the scales of salaries are prescribed by the 
Secretary of State after consultation with a council or other 
body representative of the education authorities and the 
teachers employed by them. The representative body at 
present is the National Joint Council to deal with salaries of 
teachers in Scotland. In terms of section 79 of the Education 
(Scotland) Act, 1946, it is the duty of the education authorities 



584 TECHNICAL EDUCATION 

to pay to the teachers in their employment salaries in accord- 
ance with these scales. 

Such scales of salary do not apply to the central institutions, 
of which there are 18 under the Scottish Education Depart- 
ment (Appendix, p. 606). The agricultural colleges are under 
the administration of the Department of Agriculture for Scot- 
land. The scales of salaries in these colleges are determined by 
their respective boards of governors in association with the 
Scottish Education Department. 

Part-time teaching staff make an indispensable contribu- 
tion to the work of technical institutions, coming as they do 
from all walks of life, and particularly welcome are those 
with wide experience and holding positions of responsibility 
in industry and commerce. With few exceptions the salaries 
offered do not attract them, for these are usually subject to 
the full impact of income tax; mostly the teachers come from a 
genuine interest in the work and often because they are former 
students of the college. Their salaries are determined solely 
by the local authorities, though often after consultation with 
neighbouring authorities. National negotiation of part-time 
salaries remains remote, but there are good reasons for estab- 
lishing appropriate means of negotiation between representa- 
tives of the authorities and of the teachers on a regional basis. 

So much for salaries; now we come to something to which 
they are or ought to be directly related — the quality of the 
teacher. Dr. Eric James recently dealt a shrewd blow in the 
battle for standards by saying he was interested not so much 
in trained teachers as in educated teachers. The McNair 
Committee put this challenge in another way for technical 
teachers when they asserted ‘The good technical teacher is 
no mere technician; he is also an interpreter of the modern 
world’ [4], If that does not require an educated teacher, 
nothing does. Arresting though the contrast is, the issues 
are not quite so simple. Education and training are not 
mutually exclusive, without inter-relationship; education is 
seldom achieved or received without training, and training is 
seldom without educative value. Though the exceptionally 
educated man may teach exceptionally well (perhaps at no 
initial expense to his students), most will gain from training 
and further education related to teaching, provided this too 
is of good quality. 

Apart from teachers of art (p. 812), few full-time teachers 
in technical colleges in the past had taken a full-time course 
of tr^i% for a teacher’s diploma or certificate. Some had 
come wth arts or science degrees from the universities via a 
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department of education, but the greater part had joined 
the staffs of technical colleges direct from industry or 
commerce, usually after a spell of part-time teaching in the 
evenings when they have tried their hand out and got a liking 
for teaching. Until early 1940 no full-time teacher training 
was available for men and women with technical qualifications 
and industrial experience [5]. Then the first training college 
was established at Bolton, and housed within the technical 
college, the second in September, 1946, in London at the 
North Western Polytechnic, now separated as Garnett Col- 
lege, and the third in Huddersfield in January, 1947 [28]. 

It is impossible for any one college to provide for the very 
wide range of subjects each of which will require the teaching 
of special method. With a main core of building, commerce 
and engineering, the colleges therefore specialise somewhat 
as shown in Table 49 [6]. 

TABLE 40 

Technical Teacher Training Colleges 
Analysis of Admissions According to Subject Qualifications 



Total 1046 to 1054 inclusive 

Grand Total 
1954 




Hudders- 


Bolton 

London 

field 

inclusive 

Bakery and Confectionery 

80 

— 

— 

80 

Building 

260 

— 

165 

425 

Catering 

— 

18 

— 

18 

Commerce 

196 

256 

151 

008 

Engineering 

280 

142 

167 

599 

Mining 

43 

— 

— 

48 

Painting and Decorating 

— 

21 

— 

21 

Printing 

— 

85 

— 

85 

Science 

80 

— 

65 

95 

Tailoring 

— 

— 

6* 

6 

Textiles 

28 

— 

6* 

29 

Women’s Trades 

— 

161 

— 

161 

Other 

— 

00 

85 

184 

Total 

862 

732 

645 

2,249 


The course is arranged on traditional lines of study com- 
bined with teaching practice. The study may include some 
revision or broadening of the technical subject matter, but is 
mainly concerned with the teaching process, the teacher and 
his work, the student’s nature and motives and how he 
learns, and something of the background and philosophy of 
education. Teaching practice, of about 12 weeks divided into 
two separate periods, is spent in technical colleges in the 
region of the college. Dr. Eric James has argued for a much 
greater proportion of such teaching practice and has also 

* Ceased training at Huddersfield in 1950. 
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used the analogy of clinical experience in speaking of ‘walking 
the schools’ [7]. The argument is in fact that for sandwich 
courses (p. 86), in recognising the very great importance of 
practice and observation on the job under the guidance of 
expert practitioners. We may wonder whether tUs stimulat- 
ing controversy will radically affect these newer colleges. 

A further comparison [5], ^ven in Table 50, shows the first 
appointments taken up on completion of the course. 


TABLE 60 

Technical Tbacbsb Tbainino Collbobs 
Fjsn Aitointiibnts of Students on Completion of Course 


Technical Colleges 

Total to 1954 

inclusive 

Hudders- 

Bolton London field 

500 888 484 

Grand Total 
1064 inc. 

Na % 

1,872 62-0 

Secondary Tecl^cal Schools 

00 

76 

48 

228 

10-2 

Secondary Grammar Schools 

20 

102 

10 

— 

— 

Secondary Modem Schools 

167 

— 

80 

— 


Day Continuation (and simi- 
lar) Schools 

7 

(A) 

7 

504 

22*0 

Other Schools 

18 

44 



Failed, withdrawn and/or re- 
turned to Industiy 
Overseas, Colombo Plan 

86 

80 

13 

70 

8-6 

15 


_ 

15 

0-7 

Total 

862 

Sii 

645 

2,108 

100 

A) Included in Teclmical Colleges total. 




Table 00 thus shows that of the students trained in the 
technical teacher training colleges about two-thirds take up 
posts in technical colleges and one-third in schools. This 
unexpectedly high proportion going into the schools provokes 
some further consideration of the work of these colleges. 
They appear to be fulhlling a need in secondary education 
which has not been met by the two-year teacher training col- 
leges, and it is questionable whether these can meet it in 
terms of training men and women with that previous indus- 
trial experience so desirable for teachers in these particular 
schools and courses. However, assuming the need to be 
there, the question still remain^ as to why so many have gone 
into schools rather than work in the technical colleges for 
which they were trained. The reason can hardly be insuffi- 
cient vacancies for there has been a continuing shortage of 
teachers for technical work in this period of rapid expansion. 
It mi^^well be influenced by having to choose between school 
work Jn that of a comparable or ffigher standard under the 
more arduous conditions of work in a technical college, but 
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still on the same salary scale (Grade A). Technical college 
work unquestionably is more arduous in that the teachers 
must cope with so many different groups of part-time day- 
release students, with full-time students, and with evening 
classes as an integral part'of a normal teaching time-table. 

There is no status of ‘qualified’ teacher in further education, 
as is required in primary and secondary education. Any 
absolute requirement of this for all teachers in further educa- 
tion would probably be very strongly resisted, not least 
because it would certainly cut down the supply of valuable 
recruits. At the moment there is no likelihood that this will 
or can possibly happen. The three colleges have turned out 
2,198 trained teachers of whom 1,872 have taken up posts in 
further education out of a total of about 9,985 f^-time 
teachers engaged therein [25]. In addition some university 
graduates (mainly science and arts) who have taken a teacher’s 
Diploma are appointed each year to technical colleges. But 
the proportion of trained teachers is still small and in- 
dicates a strong need for expansion, especially when it is 
very probable that the proportion of full-time to part-time 
teachers is too low. Great opposition was therefore raised to 
the proposal to close the Bolton Training College in 1954. 
The dispute was referred by the Minister to the National 
Advisory Council on the Training and Supply of Teachers, 
and the final upshot was that the proposal was dropped.* 

Teacher training is provided in other ways, some of which 
are in the experimental stage. Of these, the in-service teacher 
training courses are an attempt to provide training for full- 
time teachers recruited direct from industry and commerce 
after they have been teaching for about two years. They 
thus have ample background of experience for the course, 
which should increase its effectiveness greatly. Under this 
system, first introduced in Manchester and District [8] and 
then in Nottingham [9], the teachers attend the course one 
day per week for three terms, with pay and, if need be, 
travelling expenses. The courses comprise general and special 
teaching methods, together with a brief treatment of such 
general topics as educational psychology and history, more 
especially the organisation of technical education. As experi- 
ments they havi* had their difficulties, especially in dealing 
with too wide a group of special subjects. These will be 

• In May, 1955, the Ministry sent a letter to Local Education Authorities 
stating that, because of expansion and especially with the increased buflding 
programme under Circular 288, a further 2,700 teachers are likely to be required 
in technical colleges during 1058-9. To meet these requirements the three 
colleges hope to increase their annual output to about 850 teachers per annu m . 
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reduced by further consultation between the staffs of the 
training colleges and the principals concerned, and by rota- 
tion of subjects over the years so as not to offer too wide a 
choice in any one year. Such courses are best run on a 
regional basis, with great advantage in the intermixture of 
teachers from many colleges. Staffing will depend on the 
resources of the region and may include staff of the technical 
teacher training colleges, university departments of education, 
H.M. Inspectors, directors of education, principals of technical 
colleges and a panel of highly competent teachers in the 
different subjects from the various colleges. TheSe courses 
will probably be increasingly linked with the recently intro- 
duced City and Guilds Technical Teachers Certificate, which is 
being established mainly for part-time teachers. The scheme 
will probably facilitate the transfer of part-time teachers to full- 
time staff, and some see in it a threat to the work of the three 
training colleges, even though the Certificate does not convey 
qualified status or carry a salary increment. The course of 
instruction must be approved and comprise at least 150 hours 
of instruction and teaching practice under supervision (p. 152). 

These in-service courses are much more practicable, if more 
limited, than two other proposals which have so far come to 
nothing. The McNair Committee Report [10] suggested 
secondment to the training colleges full-time for a month or 
six weeks at recurrent intervals over a period of two years, 
and the second was the Ministry’s proposals of one term 
full-time at the training college [11]. 

These in-service teacher courses are a logical development 
of the much longer established evening courses for part-time 
teachers [12]. As most of the would-be ‘student-teachers’ 
are working full-time in industry or commerce and have many 
responsibilities the courses are necessarily short and restricted 
in scope, but have nevertheless proved to be valuable. One 
present pattern is a course of eight weekly two-hour meetings 
on general method and four on special method. The special 
method may be advantageously taken as a one-day school on 
a Saturday, comprising demonstrations by selected teaching 
staff, with discussion to follow on methods and techniques of 
teaching, rather than on the content of the subject taught. 
Certain of the larger authorities arrange short courses or con- 
ferences, including some on a week-end residential basis, for 
their teachers, both full-time and part-time. A positive value 
in these is the heightened sense of belonging to the profession 
and wQ|king together in a good cause. 

Sho^courses are offered by the Ministry of Education, 
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usually at the end of the summer term, with residence in such 
attractive surroundings as the ancient universities. Though 
ther^ihas been some falling off [18], these courses are very well 
supported, which is both a testimony to their quality and to 
the enthusiasm of the teaching staff. They are organised by 
H.M. Inspectors who year by year gather interesting and com- 
petent lecturers to deal with various aspects of the particular 
subject of the course, be it bakery or building, catering or 
chemistry, engineering or English subjects. The amount of 
thought, time and planning required for a successful course is 
seldom realised even by those who attend, but there is no 
doubt that these courses have made an invaluable contribu- 
tion to the quality of teaching in technical education. In 
view of certain misleading notions abroad about the relation- 
ship between the state and education in this country, it 
should perhaps be emphasised that these courses are not occa- 
sions for the heavy handout of inspired Ministerial policy, 
and of instructions for teaching method and content in the 
ensuing year [29]. Far from it, they are occasions of free, 
stimulating discussion and interchange of views and teaching 
experience, as free of governmental thought control as are the 
universities and the University Grants Committee. 

Since the war there has been the important development of 
exchanges of teachers in schools with those of foreign coun- 
tries, more markedly with those of the United States. 
There have also been many similar visits of university staff 
abroad, but regrettably there has been nothing comparable 
with those of technical institutions. Perhaps the most effec- 
tive cause has been the fact that the British technical institu- 
tion has no analogue abroad and in the U.S.A., for example, 
is apt to be taken for a vocational school, though a major 
college approximates much more closely to many an American 
urban university [14], Inter-change between dissimilar insti- 
tutions or those felt to be very dissimilar, is difficult to 
arrange, especially when they have deep roots in industry and 
the staff concerned also act as industrial consultants, with 
connections which could scarcely be maintained by visiting 
staff. Nevertheless, much greater effort should be made to 
surmount these diffif^ulties, for such service abroad can be 
profoundly stimulating. 

Scarcely less remote and certainly no less desirable is the 
practice of sabbatical leave for staff to go abroad for study 
and research. Under the auspices of the Anglo-American 
Productivity Council many a visiting group or ‘working-party* 
has been to the U.S.A., and has contained a representative of 



540 TECHNICAL EDUCATION 

the technical colleges. Valuable as the experience gained has 
been, as must have been evident to the governing bodies con- 
cern^, it is nevertheless subject to severe inherent restric* 
tions; there is even greater need and desirability for single 
visits, which are relatively unorganised and far more flexible 
in response to fruitful personal contacts with other teachers, 
scholars and research workers, This idea of returning to or 
adding to the sources of experience, if not of inspiration, is the 
reason for facilitating the return of staff to industry, but this 
also has so far not been successful (p. 218). 

Directly related to the quality of teaching is what might be 
called the literature of technical education. First and fore- 
most is the scientific and technical literature in the journals 
of learned societies and professional institutions and societies, 
the many publications of leading industrial firms — ^in short, 
an ample range of publications, both permanent and ephe- 
meral, likely to contain essential inf ormation and stimulating 
ideas, such as ought to be readily accessible in a college 
library. Secondly, not far behind in importance but far below 
in supply and achievement, is the literature of the theory and 
practice of teaching in technical institutions. Until the post- 
war period there was nothing of consequence, for the teacher 
training colleges and the university departments of education 
were not related to nor interested in technical education, includ- 
ing the junior technical schools (pp. 94, 586). The setting up 
in 1946-7 of the three training colleges for technical teachers 
resulted in a new jotumal, the FoceUional Aspect first published 
in 1948, which has justified itself as a means of getting news 
and views and the results of investigation and experiment in 
technical education [15]. Its value, as shown by the many 
references in these pages, should continue to increase, and 
all technical teachers should be familiar with it and competent 
ones, with interesting ideas and experiments, should be ready 
to contribute to it. Though its function is different, it has in 
part made good the regrettable demise of the journal Further 
EduceUion, which is also being offset by the attention now 
being given to technical education by the Journal of Educa- 
tion, and the Technical Education’ supplements in Education. 
We may also note the Handbook for Part-time Teachers, pub- 
lished by the Yorkshire Council of Further Education [16]. 
Of a different kind but also valuable are the Bulletins of 
Engineering Laboratory Practice, published by the Manchester 
College of Technology. The first issue, in electrical engineer- 
ing* produced in 1948, ‘to improve an important part of 
the teaclmg in colleges and universities’. These elaborate 
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in a detailed way the Ncftes for Guidance and SuggesHone 
for Experiments, published by professional institutions in 
connection with National Certificate schemes, and form 
the beginnings of what has long been needed, the analogue 
of The School Science Review, for technical institutions* 

Quality of teaching is supremely important but, because of 
its effects, questions of quantity certaii^y cannot be neglected. 
The first question is that of determining what are reasonable 
teaching hours, ^contact’ teaching hours as they are often 
called, in relation to the grade of work and other responisi- 
bilities which the teacher may have, including research or 
administration, as for a head of department. Nothing is laid 
down and pubUshed by the Ministry as to what are minimum 
or maximum contact teaching hours for full-time teaching 
service (see below) and this is a matter for the local authorities, 
who collectively hav^ wisely never published any figures. 
Quite apart from the extreme difficulty of laying down rigid 
rules in so complex a system as technical education, there 
would be the unfortunate human tendency for some authori- 
ties to regard the maximum figure as minimum requirements, 
and some teachers in an unprofessional manner to regard 
minimum figures as maximum commitments. No figures will 
therefore be given here, despite the frustrated feelings of these 
two minorities, for the good and sufficient reason that the 
arrangements should be subject to reasonable discussion in 
the light of all the particular issues involved. Three further 
points must nevertheless be made. 

The first is that experience generally shows that contact 
teaching hours tend to be too high, rather than too low, thus 
adversely affecting the quality of the work, and this may be 
because the local authorities or the governors are not suffici- 
ently aware of the inseparable preparation, marking and other 
duties involved. There are not lacking disingenuous people 
who persistently ignore such duties in comparing a teacher’s 
hours with a working week in industry. The second is the 
case of the teacher with a full teaching timetable who takes 
on evening work on extra pay, perhaps four to six hours a 
week, and whose teaching suffers from persistent overtime. 
When a teacher is recruited direct from industry, he may have 
to face a drop in salary unless he takes on extra teaching until 
by annual increments the gap is made good. The danger then 
is that he comes to have a vested interest in overtime. In 
any case it is unfortunate that a teacher taking up a new 
appointment which taxes his time and energies sho^d need 
to do such extra work, and further, that the general level of 
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salaries should make it very difficult to stop persistent 
overtime. 

The third point is to note the Ministry’s important Circular 
94, Research in Technical Colleges (issued 8th April, 1946), 
wherein the needs of research a're balanced against the need to 
ensure that sufficient teaching service is rendered to constitute 
full-time teaching service for superannuation purposes. ‘The 
minimum number of hours which may in general be regarded 
as constituting full-time teaching service is 1,080 a year, of 
which three-fifths must be devoted to “actual teaching”. 
“Actual teaching” includes duties connected with teaching 
such as organisation, preparation and marking of papers. 
Where research work involves the actual instruction of 
students it may properly be included under the heading 
“actual teaching”. . . . Other research work which is related 
to teaching will fall within the remaining two-fifths of the 
minimum time required.’ It is also possible for the teacher 
to devote the whole of his time within the college for a limited 
period to a particular piece of research provided that the work 
is related to his services as a teacher. This interrelatedness 
is very important in its two-way effect [26], This Circular 
has provided a valuable stimulus to research in technical col- 
leges, but even so insufficient advantage has yet been taken 
of its progressive recommendations. 

Mention of staffing in relation to research invites compari- 
son with the universities in the matter of staffing ratios. Their 
overall staff/student ratio (which obscures much variation) 
rose from 1 : 10 in 1938-9 to 1 : 8 in 1951-2 [17], and to 
about 1 : 7 *5 in 1952-8 [18]. This ratio compares very unfav- 
ourably with that of the Royal Military College of Science, 
Shrivenham, with 898 students and 78 comparable teaching 
staff, i.e, 1:5-5 (excluding demonstrators and scientific 
assistants [19]. If a great deal of research is undertaken the 
cost per student place which may be largely determined by 
the staffing, should be compared not with the average cost in 
schools or colleges but with the much higher cost of maintain- 
ing a graduate on research in industry. This matter will 
become increasingly important as Circular 94 is implemented 
in the major colleges. 

The staffing ratio of a college is largely influenced by the 
nature of its work, and it is complicated by the fact that there 
is a large volume of part-time work staffed by visiting part- 
time staff. What with this general factor and that a college 
at present may have work ranging in standard from first 
year Qg|^nary National Certificate to post-graduate courses 
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and research, and that colleges vary so greatly, valid com- 
parisons are extremely difficult to obtain. Nevertheless it is 
veqr doubtful if the major colleges compare at all closely with 
the universities in the ^ staff /student ratio for comparable 
courses; a ratio of 1 : 15 at best is probably nearer the mark. 

The Minister of Education keeps check on the quality of 
technical as of other branches of public education by means 
of general inspections conducted by H.M. Inspectors. A 
panel of inspectors, including specialists for the various sub-^ 
jects taught in the institution, is appointed, and is first of all 
supplied on request with data of the history and evolution of 
the work of the college; its present work, trends, enrolments in 
courses and catchment area of students; governance, staffing, 
examination results and so forth. Then the panel becomes 
immersed in a critical appraisal of the work of the college 
during a period depending on the size, nature and complexity 
of the college and its work, but is usually one week. The main 
conclusions of a draft report are discussed first with the 
principal and then presented orally to the governing body of 
the .college, and finally a written report is approved by the 
Minister. The printed report may not be published without 
the permission of the local authority and the Minister. Two 
views may be held about such general inspeetions; that they 
are a regrettable neeessity as a proper check on the expendi- 
ture of public money, and that they constitute a welcome 
opportunity for members of a profession to give an account of 
their stewardship. 

Many if not most teachers in technical institutions have a 
very wide range of students in age, background and general 
interests, in their classes each year and over the years. They 
need therefore to be not only competent specialists, but 
also to have wide interests and generous sympathies. They 
should be interested, as all teachers should be, in their students 
as persons and be genuinely concerned to help them. If their 
teaching is ‘just a job’ with no sense of vocation, it carries its 
own condemnation, but with penalties for the unfortunate 
students. They will need special sympathy with the student 
working under difficulties at home or at work, and with the 
difficulties of the part-time student arising from courses with 
syllabuses overloaded by the rapid advances of science and 
technology. They will try to take account of these by a re- 
current revision of lectures and practical experiments, and 
should not merit the scorn of the student who spoke of ‘the 
veteran teacher with veteran notes’. 

Each class and student will require particular consideration, 
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which is the argument against overloaded timetables and 
too large classes, especially if they are seen for only an hour 
or two a week. Care will be taken to use the most appropr|fkte 
methods, including visual aids, while being slavish to none. 
Duplicated notes may be suppGed where reasonable (requiring 
secretarial assistance accordingly), but the student should 
also be trained to take his own notes — ^not immediately on 
starting but over a longish period as it is a difficult art to 
learn — so that he becomes less and less dependent on dictated 
or written blackboard notes. This question of notes looms 
large in part-time students’ minds, as does the question of 
homework which must also be reasonably handled. Its pur- 
pose, as that of note-taking, indeed the aim of all teaching, 
should be to enable the student increasingly to think for 
himself: his notes should be a very personal record of his 
development [27]. This, the most difficult part of the art of 
teaching, is doubly so in the highly compressed, overstressed 
part-time course, but, with care and imagination, it can be 
done as the records and careers of students show. The same 
considerations apply also to reading and to the difficult 
matter of textbooks, especially in these days of greatly 
increased prices; but somehow a start must be made in 
stimulating intelligent and selective reading. 

The ultimate repository and safeguard of the quality of 
work is the teaching staff of the college, no matter what the 
checks and assistance provided by inspections, external exam- 
inations, advisory committees, conferences, short courses and 
the like. Education is the product of a personal relationship 
between the teacher and student in classroom or studio, work- 
shop or laboratory, in seminar or on a planned works excur- 
sion or period of field work. If the teacher commands respect 
because of his evident competence in his subject; if he elicits 
attention by his own enthusiasm and supports it with inter- 
esting and effective methods of teaching; if he has a lively 
concern for standards and a sympathetic regard for his 
students, if he meets such an exacting specification all will 
indeed be well in his work and, cumulatively, in that of the 
college. As these pages show, he will have much to challenge 
him and not a little sometimes to perplex and irritate, if not 
to annoy him intensely. But much will be rewarding as he 
or she enables the young students to become competent, to 
find their way in the world, to give them standards to judge 
and live by; and the older students to satisfy new desires 
or pent-up ambitions, to make a new start and acquire an 
added 9||^petence either in leisure interests or in work. The 
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balance sheet cannot be struck, for all teaching is an act of 
faith; much is caught not taught, and the see^ sown often 
come late and impredictably to full growth. 

Quite apart from the questions of freedom and responsibility 
in the appointment of teaching staff, the mere mechanics of 
selection can affect the quality both of candidates coming to 
interview and of their reactions to it. Courtesy and efficiency 
are inextricably mixed together, for no process of staff 
selection can be efficient which adds to the strain of a delicate 
situation, still less if good candidates are put off by the whole 
affair. In this situation, as in other ways, the college gets the 
staff it deserves. Care and critical scrutiny should therefore 
be given to design of application forms, requirements of 
references, and to the conditions of interviewing which can 
enable the best available candidate to be selected [20]. But 
when all is done from this side, the candidate can do a great 
deal more for himself than he often does. This applies both 
to the applicants from the training colleges and to those 
direct from industry, and the technique of succeeding in an 
interview is no more to be despised than that of passing 
an examination. Neither students nor candidates for 
posts seem sufficiently apprised of this, and a sense of 
vocation should not be at the hazard of an indifferent 
presentation [21]. 

The educational influence of a college can be greatly 
assisted or hampered by its general administration, and the 
adequate provision or otherwise of office assistance and 
machine aids, and of laboratory, workshop and maintenance 
staff. Most of the essential conditions set down in Dr. 
W. A. Richardson’s pre-war book [22], remain unchanged, 
though the rapid rise in the work of the technical colleges, ^th 
in quantity and quality, have laid much greater emphasis on 
some of them. 

Dr. W. A. Richardson tried to And a simple formula based 
on the number of students or students hours but, even when 
restricting his sample to medium and large-sized colleges he 
found the ratio varied from one clerk per 200 students to one 
clerk per 1,100 students. Post-war developments, requiring 
much more clerical work proportionately than in pre-war days 
(e.g. reports to firms, and official schemes of recognition of 
courses), brought renewed attention to this problem. This 
led to a paper by Mr. G. Mavor on 'Administrative Staffing 
in Technical Colleges’ [28]. From statistics supplied by 
the colleges a formula was devised based on the number 
of students in various categories according to secretarial 
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requirements. For example a heavier weighting was given to 
the numbers in courses, such as National Certificates, requiring 
external assessment and submission of records, or again of 
reports to firms. The formula was tried on a large sample of 
colleges and the following general conclusions were drawn from 
the replies: 

a. It is impossible rigidly to apply a formula to conditions 
which introduce so many variables. 

b. It seems to be clear that the majority of technical colleges 
in the country are inadequately staffed on the administrative and 
clerical sides. This means that clerical work is being harried out 
by highly paid (at least in comparison with the salaries of clerical 
assistants) Principals, Heads of Departments and teachers hold- 
ing special responsibility posts, to the detriment of further educa- 
tion in the country. 

c. Members of the administrative and clerical staff are often 
employed on evening duties and have little prospects of promotion, 
with the result that the service is not attracting the best types in 
the smaller or even medium-sized colleges [24]. 

The increase in the range and quality of work since 1949 
will not ease conclusion (a), and it has stressed conclusions 
(6) and (c). Conclusion (b) has become particularly empha- 
sised for colleges undertaking research and having courses 
recognised under Circular 255 for increased grant for advanced 
technology. All medium-sized and larger colleges should have 
a registrar responsible to the principal for the office and 
general administration, so as to free the principal more readily 
for his educational work, including his external duties. The 
staffing shoiild be adequate to meet periodic peak demands 
inherent in college work such as the enrolment period, exam- 
inations and submission of results for assessment and sending 
of reports to employers. Understaffing leads to delays, which 
can harm the students and the reputation of the college quite 
disproportionately to any small savings which may be 
achieved. 

The technical institutions are, despite what is fondly 
thought by some engaged in adult education, voluntary insti- 
tutions; and this because of the voluntary attendance of a 
great part of the students and also because of the voluntary 
act of firms in allowing day -release for their employees. Good 
publicity and external relationships generally are thus vital 
and an essential part of the general administration of the 
college. 

Publicity is secured in four main ways; by a college pros- 
pectus leaflets for special courses; press advertisements; 
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the holding of conferences; and by such special occasions as 
college open days. Though some are common to all colleges, 
others are clearly detemltned by the size and importance of the 
college. Perusal of the prospectuses of some 220 colleges 
reveals an extraordinary diversity, both in complexity and 
standard of presentation. Some are clearly the products of 
much care and pride, others .are' no less clearly treated as the 
ephemeral products of a minimum budget. The contrast 
with the glossy illustrated editions*%f the bigger industrial 
firms is very marked, and while some of these appear to err 
in the opposite direction it is a poor policy to make poverty 
everywhere apparent through the prospectus, and a poor 
compliment to the college. The size of a college and the rela- 
tive volume of work in full-time, part-time day and evening 
courses generally determine whether it issues a single or 
several departmental prospectuses, or again, one for full-time 
and another for part-time courses. These are justifiable on the 
grounds of convenience and minimising expenditure, but some- 
thing is lost if no prospectus is produced for the college as a 
whole. Equally attractive leaflets should be printed in 
sufficient quantity for all special courses, including post- 
graduate short courses. If the college has its own school of 
art or can secure the co-operation of a neighbouring one, 
advice and assistance should be sought in matters of design, 
layout and printing. 

As part of good external relations the prospectus should 
make acknowledgment of the assistance received from indus- 
try, in the form of a list of the names of firms granting day- 
release to students; a list of prizes given by firms and various 
organisations, visits arranged for students to see work in 
progress on the site and the loan of special equipment and 
possibly of research grants and materials. 

Press advertisements will mostly be for special events, but 
will be necessary for routine notices of courses, etc., especially for 
colleges with a large catchment area. Conferences with indus- 
try such as with representatives of firms granting day-release 
and other interested groups, such as careers masters from the 
schools, should be held from time to time to discuss new 
developments and mutual problems. Where it is intended to 
establish a new course, especially on a full-time or sandwich 
basis, it is often desirable, after the matter has been approved 
in principle by the appropriate advisory committee, to hold 
an exploratory conference of representatives of the leading 
firms in the industry in the locality or region. By this means 
the issues can be clarified and problems anticipated, and the 
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members of the conference may then become good exponents 
of the scheme. 

Many, if not most colleges have a special occasion each year 
when &eir work and lacilities are open to inspection by the 
public and the employers. ' Such college open days were 
mostly started partly to satisfy the interest of students, 
parents and employers, but also to stimulate recruitment. 
Surprisingly perhaps, this latter purpose has not vanished, 
and this because of the nlltional need for trained and educated 
people. These events may mean some interruption of normal 
college work but generally they are an invaluable part of 
college external relations. 
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CHAPTER XIX 


BUILDINGS AND EQUIPMENT 

Fundamentally, education is the product or by-product of 
the personal relationshijf of two or more people (but probably 
not too many at any one time). It may be the relationship of 
teacher and pupil, or it may come through the sharing of 
experiences, or in the interplay of ideas and emotions between 
equal though dissimilar people. In this sense and context, 
bricks and mortar equipment and ‘hardware’ may be needless 
and altogether irrelevant. But this will seldom be so in this 
climate, with the numbers requiring and we hope desiring 
education, and furthermore with technical subjects to be 
studied and craft skills to be acquired. For the most part 
buildings and equipment are of vital importance, not only to 
the technical competence of our work, but the buildings 
should also provide the atmosphere and amenities of a 
stimulating and agreeable college life. 

Technical education has never been well blessed in these 
respects; indeed, there is too much in its history to justify the 
fashionable title of ‘the Cinderella of education’. No pur- 
pose will be served by going over the uninspiring unequal 
record, provided the need is now granted, that the standards 
are raised high, and that our buildings must not be so skimped 
and designed as to make poverty permanent. 

The post-war rate of educational building, as a whole and of 
further education in particular is shown in Diagram 88 [1]. 

The amount of building in further education as shown in 
Table 51 is undoubtedly much greater now than at any other 
period and this is very encouraging even when set against the 
cumulative deficiencies of former decades, and despite the 
apparent contrast of Diagram 88. 

TABLE 61 

Building Pbogramme and Needs in Further Education [2] 
at end of 1958/4 

Major Projects 


1958 1954 

£ £ 

Total completed post-war projects 10,708,000 17,901,000 

Total work under construction 16,616,000 18,718,000 

Other contracts approved 720,000 1,699,000 


'otal Major Projects approved £28,089,000 £88,878.000 
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By' the same date minor projects totalling £8,808,000 had 
also been approved, making £81 *8 millions on further education 
(excluding teacher training colleges) which made about 10% of 
the total approved building programme of £888*8 millions on all 
forms of education in 195Q. Though Diagram 88 and Table 
51 have value in showing the total expenditure on further 
education, it is nevertheless very difficult to judge whether 
this development is a fair proportion of the to^ expenditure 
under the buUding programme. So many factors are involved 
— ^the relative backwardness of existing provision, whether 
technical college work is being carried on in a blacklist school 
or in a disused partly converted chapel: the pressure of 
numbers, whether due to the rising birthrate with its inevit- 
able rise in school numbers, or the rising numbers demapding 
further education — which are not inevitable but which may 
fall away if no provision is made, with serious consequences on 
our economic future. Other factors are the relative cost of 
buildings and equipment, which are very much higher in 
technical than in primary and secondary education. 

No simple calculation in terms of total expenditure is 
possible; for example, that theapproved major project expendi- 
ture on primary and secondary education which have 6,860,000 
pupils is £228-4 millions, while that on further education is 
£28 millions, for 57,000 full-time day, 885,000 part-time day 
and 1,700,000 evening students. It is impossible simply to 
equate the relative needs and loads of work at so much per 
head or per student-hour, from school standard to post- 
graduate level. By the same token, valid comparison with 
building programmes in the imiversities is also very difficult 
to achieve. From 1947 to 1962 about £28 million was 
approved in respect of university building, plus £4 million for 
the purchase of sites and properties, and £7 million for furn- 
ishings and equipment, and thus for a doubled population 
which reached a number of 88,458 students [2]. But this was 
planned for a much higher proportion of research and 
advanced work than in the general range of technical colleges 
as a whole. Comparison would be fairer with the regional col- 
leges, but the figures are not available. Nevertheless when 
all allowances have been made, and despite the progress made, 
the situation cannot be regarded as satisfactory. Relative to 
the rest of the educational system in pre-war days, the tech- 
nical colleges were certainly no better off and the demands 
upon them have increased over fourfold in full-time courses, 
seven-fold in part-time day courses and 1-6 times in evening 
courses (in which the bu^ of the pre-war work consisted) 



083 TECHNICAL EDUCATION 

(pp. 4-0, 118). Relative to the universities there is certainly 
at least as ntiich improvement to be made for the region^ 
colleges as Redbrick stood in need of, as shown by the approved 
buU(Sng programme. One jthing certainly stands out, that it 
has been possible for the universities to provide excellent 
student union facilities, residential accommodation and 



1947 I94B 1949 1950 1951 1952 1955 


DIA6BAM 33. PROGRESS IN EDUCATIONAL BUILDING 
(England and Wales, excluding Universities between 81st December, 1046 and 
81st December, 1058) 

Total Pbogramme and Fubtheb Education RESPEcnYELT 
Stnirce: Ministry of EducaHon Report, ^EducaHon in I95S\ Table 75 

teaching premises for subjects connected in no direct way 
with industrial needs, while the major, and indeed all technical 
colleges were until recently severely restricted by the 
Minister’s policy laid down in Circular 245. 

The needs of technical education for buildings must be con- 
sidered in the light of the proven demand and the total future 
national requirements. There is no doubt about the proven 
demand (Chapter XV) and even if aU the means were fully 
implqi^ted, universities and technical colleges alike, the 
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(OVER £40,000) FURTHER EDUCATION 
(Elngland and Wales, 1948-68) 
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results would scarcely meet the need (p. 19). Before we 
look at future requirements, let us examine more closely some 
of the details wUch have gone to make up the progress of 
building shown in Diagram 88. 

From 1948 to 1958 inclusive, 148 further education institu- 
tions have had extensions or new buildings with a total cost 
for the programme of £28*1 millions, for major projects 
ranging between £40,000 and £850,000 as shown in Diagram 84. 

The Ministry of Education must work within the building 
investment programme laid down by the Government and by 
any standards — ^most of all the re-armament programme 
winch in the last resort is sustained by scientific and technical 
education — ^it is manifestly inadequate. In these extremely 
difficult circumstances the Ministry until recently has been 
strongly impelled to a policy of the greatest pacification of the 
greatest number of local authorities and thus to approve, as 
Diagram 84 shows, the greatest number of smaller projects and 
a few really large projects. This leads, too, as was noted by 
the Select Committee on Estimates in 1951-2, to the building 
of large projects in several phases with cumulative difficulties 
and disproportionately large additional building costs [8]. 
The problem of allocation is not eased by the necessity of 
requiring it to be made annually instead of on a triennial or 
quinquennial basis, which is certainly a most important 
desideratum for regional colleges (p. 568). 

The figures for 1954 in Table 51 (which have only just 
become available) show the increase over 1953, but to this 
must be added the encouraging promise of Circular 288, 
issued in December, 1954. This removed the restrictions 
of Circular 245 and invited, indeed almost exhorted local 
authorites to make proposals without restriction of subject or 
amenities, though with a continuing need for careful planning 
and reasonable economy. 

About one-quarter of the institutions listed in Table 8, p. 8, 
have thus had experience of planning new buildings, but it is 
most unlikely that the remainder have no need of new build- 
ings; indeed the response to Circular 288 by the L.E.As. has 
been many times the sum available for the 1956-7 Building 
Programme. The procedure and main steps in planning new 
buildings may therefore be briefly summarised. 

Determination of Need 

If existing buildings are grossly overcrowded, only one major 
issue remains in the determination of need, and that is whether 
the o^ullrowding is due to a pent-up demand which will pass. 
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or is due to a permanent demand. The surge of ex-service 
students into the colleges was an obvious case of a pent-up 
demand; however the totals of national enrolments did not 
fall away subsequently but actually increased with a per- 
manent post-war demand for full-time and part-time day 
courses. This subsequent expansion may be in the same or 
in different courses, with differing requirements for future 
buildings, which will differ according to the area or region of 
the college. • In determining the permacnently risen demand, 
an examination of enrolments by courses and catchment 
area is desirable; by courses, to have regard to any changes in 
the neighbouring industries, whether as to the decline of old 
industries or the rise of new industries; by catchment area, to 
have regard to comparable courses in the other colleges in the 
region, or again the catchment area likely to justify a highly 
specialised or advanced courses and the staffing and equipment 
needed for it. 

If existing buildings are not over-crowded, it is not to be 
assumed that extensions are not justified, but the case is felt 
to be so much weaker, for it has become almost an unwritten 
law that the only way to secure new buildings in foreseeable 
time is to create gross overcrowding if not an educational 
slum. It is extreme naivete to say that a college should take 
no more students and maintain normal standards until a new 
building is forthcoming; waiting lists vanish to produce over- 
crowding and thus afford a proof of demand elsewhere or, if 
the distances are too great, the would-be students do not 
bother any more. So then there are no students, no demand 
and so no new buildings are necessary. Few new buildings 
have been sanctioned until the need has been overwhelmingly 
evident even to the blind and faint of heart, with the result 
that they have been too small and out-of-date when, at 
long last, they have been opened (but note some exceptions, 
p. 81). Despite talk locally of ‘the white elephant’, no 
extensions or entirely new colleges remain empty, and most 
find that their very newness attracts students in hitherto 
unsuspected numbers. 

New courses, especially full-time and sandwich courses, are 
more difficult to predict and justify, and these may very well 
have to be a matter of faith, of supply and demand, not 
originally justified by demand either from industry or parents. 
An experiment inherently is open to doubt from the beginning, 
but should be allowed on a reasonable assessment of the 
factors for and against its success. What is disturbing is a 
refusal to experiment, especially when all the signs of national 
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need are urgently in favour of such experiments. A policy 
of ^bodies before buildings’, of requiring a completely proven 
demand before experiment, will save present pence at tlie cost 
of future pounds spent in retrospective development. 

All the foregoing issues arb fundamental to the futine of the 
college and must be closely considered and resolved upon by 
the governors and the local education authority. As the 
investment of public money in a building programme is then 
proposed, sooner or later these issues must be discussed with 
the Ministry, and a great deal of unnecessary work in subse- 
quent stages will be saved if H.M. Inspectors are brought in 
from this early stage onwards. 

The Schedule of Accommodation 

The next stage is the conversion of enrolment figures and 
courses, actual and potential, into a list of new rooms required 
which constitutes the proposed accommodation schedule [4]. 
Departmental schedules of specialised rooms, workshops, 
laboratories, classrooms, stores are first compiled, preferably 
by the heads of departments and senior staff, and each is 
then discussed with the principal and collectively with the 
other heads to ensure adequate accommodation for ancillary 
subjects and to prevent needless duplication. Discussion 
should then take place with the specialist H.M. Inspectors, 
and there should follow a joint discussion with all concerned. 
The resulting draft schedule of accommodation should be 
submitted to the governors and/or local education authority, 
and, if approved, thereafter to the Ministry for approval. 
When this approval has been gained the stage has arrived 
for expanding the schedule into site and sketch plans of the 
buildings. 

The Appointment of the Architect 

If the architect can now be appointed so much the better, 
for his part from now on is of critical importance and clearly 
should not be long delayed. He may be the architect of the 
local authority, in which case he may already have been much 
consulted and this will readily continue, or he may be selected 
by an open competition held under conditions laid down by 
the Royal Institute of British Architects, in which case there 
will inevitably be some delay in his appointment. However, 
much valuable publicity will result and — though this is a 
matter of taste and not of certainty, depending on the stand- 
competence of the local authority architect — a more 
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venturesome design may possibly result. Whichever method 
is chosen will depend upon many local factors, some of them 
quite unpredictable, and each must be treated as a separate 
case. 

The architect must early be seized of the fact that he is not 
asked to design another school, but a very special kind of 
institution with a particular eharacto depending on many of 
the factors in technical education discussed in earlier chapters 
— SL range of studies possibly from elementary to post-graduate 
level — the very varied types of specialised rooms, equipment 
and services required, the age-range of students from adoles- 
cence perhaps, but certainly including youth and mature 
adults, the needs of day and evening students and those who 
travel long distances. The particular blend will be unique to 
the institution he now serves and his designs and plans should 
embody its character, a point which should appeal to any 
architect in these days of mass production and standardisa- 
tion. To be successful, the planning of the new building must 
early become a partnership of the architect with the principal 
and the heads of departments who, with all due respect to the 
authorities concerned, are his real clients and who will have 
to educate the students in the new buildings. 

The Choice of a Site 

In the few cases where the choice is unfettered, perhaps the 
most important factor is ready accessibility for large numbers 
of part-time day and evening students, especially if many 
travel long distances to college. A site at the focal point of 
road and rail transport is thus largely pre-determined, however 
otherwise desirable a college on a large but remote site 
enclosing playing fields may be. For small towns the problem 
does not arise in the acute form inseparable from industrial 
conurbations, where far-distant separation of college and 
sports facilities is inescapable. 

The choice of a site in a large town or city for a new build- 
ing or for extensions is circumscribed with all sorts of difficul- 
ties of purchase; of access, frontage, and distance from the 
main building; of the character of the neighbourhood; ‘ancient 
lights’ with a tall building on a restricted site; car parking 
facilities needed with ever more adult students; and even the 
rousing of local feelings. More often than not the choice is 
not of a really first-class site, but of the best available, which 
confronts all concerned with a continuing challenge to solve 
their problems despite the added complications from the site. 
Too many cautionary examples exist to make it superfluous 
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still to add that on no account should detailed planning be 
undertaken before the site is assured, and before the nature 
of its subsoil has been determined by multiple extended 
borings. 

Design and Function 

The principal and heads of departments must make the 
function of the institution clear to the architect before he can 
begin to design the general layout of the building. Regard 
must be had to the work profiles of the college which sum- 
marise the range and timing of its work (pp. 75-77), to the 
interrelationship of the various main types of accommodation 
such as classrooms and lecture rooms, specialised rooms 
(laboratories, workshops, studios, including stores), social 
facilities (common rooms, refectories) and administration and 
general facilities (offices, governors’, principal’s and heads’ 
rooms and staff rooms; committee and conference rooms, 
main Hall). 

Some departments are more closely interrelated in their 
work than others, e.g. engineering departments with mathe- 
matics and science as compared with art, or again, textiles is 
more closely related with art than with mathematics. These 
varying degrees of relatedness should be shown by the juxta- 
position of the departments in the plans, unless this is pre- 
vented by the necessity of keeping certain departments in an 
old building. The necessity may arise because it is much 
cheaper not to move a department (e.g. chemistry or engin- 
eering), and thus not to abandon or move expensive installa- 
tions and services. Allocation between buildings and zoning 
within a building should be planned to secure the maximum 
use of common services and the minimum sharing of uncom- 
mon noises [4]. The flow of students through the building 
should be envisaged with normal timetabling and at peak loads 
such as enrolment, the beginning and ending of classes and 
morning breaks. For large functions, both internal college 
ones and when the college hall and social facilities are let to 
civic and other bodies, the arrangements and disposition of 
rooms should prevent large numbers of people having to 
traverse the main teaching block which should be kept as 
separate as possible. The creative work of the architect is in 
part to resolve the practical application of such principles, to 
balance many competing technical claims for space, sequence 
and arrangement, both horizontally and vertically; but it has 
also a second no less important part. 
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Design and Aesthetics 

Out of all these technical considerations, and within the 
strict limits of finances, and specified overall dimensions as laid 
down for example in the Ministry’s Building Bulletin No. 5, 
the architect must exercise.his creative art to produce a good 
building to work in, and this not least because it is harmonious 
and aesthetically satisfying. Upon his success will depend 
much of the aesthetic education of the students, whose 
standards will thus be subtly but permanently raised. If the 
college is not inferior to the local cinema (to set the standard 
no higher) in its own appropriate design, in attractiveness and 
comfort, the young person may rate education no lower than 
the films, though it is perhaps hoping too much that so many 
should attend so many times so willingly. That a fine build- 
ing, efficient and comfortable, pleasant even beautiful in 
form, proportion and colour, is a continuing source of pride 
and joy which permeates all the work and activities of staff 
and students alike, seems too obvious to be stated; but such 
has been our legacy from the industrial revolution that we 
have been largely unaware of the ugliness of so many of our 
buildings and, with depressed standards, have felt beauty to 
be a superfluous non-functional consideration, and that es- 
pecially where people study and work. 

Prospect is still superior to retrospect and hopes are higher 
than for many a decade. But the hand of the past is heavy 
upon all schemes where extensions rather than wholly new 
buildings are to be planned. The bogey of matching the 
external appearance and design of the building with those 
of neighbouring ones raises its undoubtedly ugly head. In 
most cases the problem is not that of a marriage of styles 
ancient and modern as in Oxbridge, but of a fresh and heart- 
ening break from the surrounding much blackened Redbrick. 
The form and appearance of the building is the resultant of its 
internal technical requirements (in all senses), the possibilities 
of the site, the materials and methods of construction avail- 
able within the price likely to be approved — a resultant which 
can only issue in beauty and function through the creative 
work of the architect. 

Problems of Phasing 

With the very great demands on limited resources, detailed 
planning of building programmes by the Ministry is quite 
unavoidable. This means that large projects must necessarily 
be completed and therefore be planned in instalments or phases 
as outlined in the Ministry’s Building Bulletin No. 5. Ideally, 



560 TECHNICAL EDUCATION 

the phasing of a large project may be solely finandal with 
appropriate allocations from year to year but without inter- 
ruption of building operations. Otherwise the building 
operations may be completed in one phase before another is 
planned and sanctioned. The completion of the first phase 
and securing it from the weather, and the subsequent restart- 
ing of work on the site is likely to prove expensive and has 
been the subject of severe criticism [8]. But some has been 
unavoidable because of limited resources, and in any case a 
large project inevitably means a confiict of interests even 
within the college. Thus departments, with heavy machinery 
requiring hard standing which must be in the basement or on 
the ground fioor, tend to get first choice of any new building. 
These also were the ones favoured by the restrictions of the 
Ministry’s Circular 245, e.g. engineering [5]. The subjects 
ancillary to these tend to receive the next more favourable 
treatment, and thus certain subjects such as general educa- 
tion and commerce tend to be the last provided for. A 
similar pressure pushes social and general facilities into later 
phases, so that cumulatively more and more students enjoy 
proportionately less facilities as time goes on. It may well be 
that local authorities have followed this line too readily and 
have not pressed sufficiently for the portion of accommoda- 
tion for social facilities (refectories, common rooms, etc.), which 
educationally are at least as essential as store rooms and offices. 

The problems of phasing will be largely determined by the 
nature of the site. On a large horizontal site with dispersed 
sections of work and at most a two-storey building, the phases 
can be designed and completed separately, with at most some 
problems of temporary usage of a room or two in one phase 
to be rectified subsequently. With a restricted site, usually 
in the centre of a city, a tall building of perhaps as many as 
six or eight or more floors, phasing produces many more and 
urgent problems. The design of the steel structure of the 
biulding as a whole must be well advanced before the first 
phase can be detailed; services, supplies, etc., must be 
designed as a whole, and problems of sjifety, noise, supplies 
and services, etc., and for the occupation of the separate 
phases in turn must be foreseen before a start is made on the 
first phase. 

Problems of Growth 

To be successful a college must be responsive to industrial, 
commercial and general social changes, and even anticipate 
somejpH^hem [6]. Even if its buildings are relatively modem 



BUILDINGS EQUIPMENT 561 

and well-designed it will hardly go a decade without consid- 
ering some alterations, adaptations or additions. These may 
be of a major character in providing extensions as already 
discussed, or they may be of a minor character and come 
under appropriate regulations. The problem is always how 
to carry out such work with the minimum disruption of normal 
work, and the summer vacation is clearly the most desirable 
period for such work. 

Continued piecemeal alterations are rarely satisfactory and 
mostly more expensive than a well-plann^ larger inclusive 
scheme. The choice to be made is one of resources, of the age 
of buildings to be adapted or added to, and the justification 
and likely support for a major project — ^all of which must 
initially remain matters for local judgement. 

Special Rooms^ Services and Equipment 

So great is the range of requirements here that many large 
volumes could be written about them [6], providing a sum- 
mary of the latest professional knowledge and advice and the 
quintessence of catalogues galore — and the volumes would 
be out-of-date long before the labours of compilation 
were completed, so rapid are the scientific and technological 
advances to-day. Some general points however, justify special 
emphasis. 

The list of equipment and specification of services should 
first be made departmentally, with full use of specialists from 
other departments, and the specialist H.M. Inspectors should 
be consulted at a very early stage. The whole emphasis 
should be on securing the highest degree of teaching efficiency, 
and not of simulating industrial conditions, which may empha- 
sise only a temporary phase in a rapid period of change and 
thus be subject to a rapid obsolescence. The aim should con- 
tinually be to provide experimental conditions for the study 
and illustrative application of general principles and skills, 
not the learning of every fact of an industrial process nor the 
acquisition of the skills related only to particular operations 
or processes. 

When the general requirements are clear the architect 
should be drawn in for a critical examination of the problems 
of installation and of services; of major equipment, requiring 
large doorways or special foimdations or likely to cause special 
maintenance problems some years later; of the delivery and 
subsequent movement of bulky or dangerous materiel; of 
rigorously controlled conditions as of temperature and 
humidity in textiles workshops, of controlled temperature and 
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atmosphere and freedom from vibration and dust as in micro- 
chemical and metrology laboratories, or of lighting in art and 
textile rooms. Ventilation is another matter requiring special 
attention, as is well knoy^n for chemistry laboratories, but 
necessary also for example in the heat engines workshop, the 
heat treatment laboratory and in dark-rooms. Safety is an 
overriding factor of great importance, with certain obvious 
aspects such as access, loading and fire risks, electric shock, 
but with many subtler ones which make it advisable to seek 
the advice of H.M. Inspector of Factories — on one condition. 
That it is clearly understood that the college is not and cannot 
be designed as a factory, if teaching is not to be seriously cir- 
cumscribed. Nevertheless the H.M. Inspector of Factories 
has a valuable fund of experience and power of critical 
appraisal which enables him to foresee potential dangers 
which should be guarded against in some way or another, 
though not necessarily that which would obtain in a factory. 

Furniture should be robust, well-designed and pleasing, 
and the architect’s knowledge and judgement is of great 
value in advising the principal and his staff. In a scheme of 
many phases it is important to have ideas and standards quite 
clear from the start so that there will be no regrets with later 
phases, either because of lack of robustness or with changing 
fashions in design. Bulk design and purchase being cheaper 
are clearly important, but should not be pushed so far as to 
sacrifice variety and requirements in specialised rooms. 
Architects should never forget that technical institutions are 
largely used by adults (pp. 72, 519), and are not schools, and 
that their furniture and amenities such as students’ common 
rooms, conference rooms, lecture rooms and refectories should 
be designed accordingly in the most attractive way possible. 

Some colleges receive gifts of apparatus and equipment 
from enlightened firms, but the number could be much larger 
and indeed might be if it were more widely known that such 
gifts rank for income tax rebate as set out in the Ministry’s 
Circular 281 [7]. The colleges should not be regarded as 
repositories for obsolete or obsolescent equipment, though 
occasionally a particular piece may have a special value for 
teaching. This attitude has nearly gone, but we have still to 
establish the tradition that where they are suitable for teach- 
ing purposes, the first products of production are to be found 
in the technical colleges. Firms can also help greatly in the 
loan of equipment, especially for research and special investi- 
gations, and also by rental at nominal terms of large or very 
expUplive equipment, each piece to be replaced by the new 
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model when it first comes on the market. Some firms seems 
strangely oblivious to the advantages of bringing their 
products early to the notice of the rising generation of 
scientists, technologists and technicians. 


Residential Accommodation^ 

The value of residential facilities has already been stressed 
(p. 472); at any rate for the regional colleges gathering 
students from far beyond their own immediate locality, and 
even from abroad. As these colleges become more fully 
recognised for what they are, they will recruit still more 
widely and especially for sandwich courses and post-graduate 
courses. The problem is how to meet this need with such 
pressure on building resources at the present time, and with 
seemingly prohibitive building costs. The simplest tempor- 
ary solution is the conversion of large mansions, but this 
depends on the kind of region in which the college is situated 
and what remains after the post-war acquisitions made by 
nationalised industries and large firms, with financial resources 
far greater than those of technical education. An enlightened 
day may come when such accommodation will be agreed to 
be as important as that for the teaching of science and tech- 
nology. Already it is being stressed to this degree by in- 
dustrialists, partly in their support of residential educational 
ventures (p. 192), and by a strong preference for the residential 
ancient universities. This requirement of residence was 
understandably emphasised strongly by F. H. Perkins and 
placed by him first in future requirements [8]. We can have 
the fullest sympathy with this view but, with present day 
unfavourable prospects, we can only hope that it will not be 
rigorously insisted upon as a prime condition, which would be 
greatly to the detriment of technical education. After all, 
great numbers have succeeded without its benefits, and the 
universities are far from perfect in this respect as shown in 
Table 62 [9]. 

L J nPAUTl?. KO. 


Kind of 
Residence 


TABLE 62 

Analysis of Univebsity Residence 
(Great Britain, 1952-S) 

Oxford and 
Great Britain Cambridge 
No of %of No. of %of 


Great Britain 
excluding Oxford 
and Cambridge 
No. of % of 


Studentb Total Students Total Students Total 


CoUegn/HaUs of 
RMidence 

22,260 

27-8 

7,977 

64*8 

14,292 

21*0 

Lodgings 

At Home 

82,659 

40-0 

6,466 

48*8 

26,104 

80*0 

26,646 

82-7 

286 

1*9 

26,861 

40*0 

Total 

81,474 

100*0 

14,717 

100*0 

66,767 

100*0 


T 
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The major colleges do not yet compare even with Redbrick, 
though a number have hostels and most of them have schemes 
of registered lodgings. Altogether there were not less than 
5,075 overseas students in attendance at British technical 
institutions in 1952-8. The need for residential accommoda- 
tion is thus self-evident and is most needed at regional colleges. 
However, present lack should not hinder future developments 
and recognitions in technical education, for we may note the 
wisdom of Sir Winston Churchill’s remark, ‘It would be an 
inconvenient rule if nothing could be done until everything 
can be done.’ 
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CHAPTER XX 


CONCLUSION: 

OUTSTANDING PROBLEMS 
AND PRESENT OPPORTUNITIES 

Whatever else may be said of technical education, it lacks 
neither problems nor promise. This is not surprising, for all 
education embodies the thought and values and continues 
many of the practices of bygone years, adapts them to the 
needs of the present, and transmutes some perhaps in reaching 
out to the future. Whatever may be the degree of corres- 
pondence of other parts of the educational system to the needs 
of contemporary society, it could scarcely be closer than it is 
perforce with technical education. And herein lie both its 
problems and its opportunities. 

It is a pardonable vanity of an era to imagine that never 
before* has mankind been faced with such pressing problems, 
beheld such amazing changes, or been haunted with such 
hopes and fears for the future. Nevertheless this era will 
compare with most, and its changes have certainly affected 
the greatest proportion of the earth’s population at any one 
time. What is more, through the means provided by applied 
science and technology, the peoples of the world Ulve become 
more quickly and more acutely aware than ever before of the 
far-reaching and far-distant changes, events and ideas, pro- 
duced or promoted by the application o^ that self-same 
science and technology. Change has always been a constant 
challenge to and preoccupation of poets and philosophers: 
what is new and profoundly disturbing is the fantastically 
increased rate of change. Some effects are at once drama- 
tically evident to all; others, especially the dissemination of 
libertarian ideas, are subtly cumulative with pent-up energies 
explosive in the historic events; all may be most impressively 
seen in retrospect. 

In this reflective vein Sir Norman Kipping began his sum- 
mary at the recent F.B.I. Conference on ‘The Technical 
Colleges and Industry’: 

Do let us reflect for a moment on the climate and conditions in 
which we all Uve. 

Within the lifetime of many of us, the internal combustion 
engine was a novelty; radio (except for spark transmitters) was 
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unknown; reinforced concrete and almost all other plastics had 
not arriv^; there were no aircraft; the electric power consumption 
of the country was a few hundred thousand kilowatts; it was about 
1925 before you could telephone Paris; canned foodstuifs were sus- 
^t and a novelty; Henry Ford had not invented his concept of 
now production methods; income tax was about a shilling; the 
most extreme radicals of the day were far to the right of the 
present Conservative party; the United States was debtor 
country; there was widespread general unemployment; hours of 
work had recently fallen from 72 a week; you could travel’ any- 
where without a passport and it was a Free Trade World. 

All that would be about 50 years ago. If I took it only 16 years 
ago, the list of changes would still be colossal, particularly techni- 
cally and economically. And now, standing on the brink of the 
consequences of atomic fission, whose penceful consequences may I 
suppose be of about the same order of magnitude as the discovery 
of steam, who can doubt that the acceleration of technical com- 
plication will continue [1]. 

As we move forward, willy-nilly it seems, into the atomic 
age, the physico-chemitechnic age (p. 88), what must be the 
essential characteristics of technical education and what may 
be the growing points of change in the system itself? Prophecy 
may be presumptuous, but speculation is an indispensable 
stimulus to the human intellect and spirit, more, it is both a 
right and a condition of its development. Though bur time- 
scale for prospective development is minute compared with 
The Next Million Years of Sir Charles Galton Darwin’s book, 
in our own small way we can take courage from his standpoint: 

The spirit of criticism is much commoner in the world than the 
spirit of invention, and progress has often been delayed by authors, 
who have refused to publish their conclusions until they could feel 
that they had reached a pitch of certainty that was in fact unat- 
tainable. Progress in knowledge is more rapidly made by taking 
the chance of a certain number of errors, since both friends and 
enemies are only too pleased to exert their critical faculties in 
pointing out the errors; so they are soon corrected and little harm 
is done [2]. 

If we are to meet ‘the challenge of change’ we must have 
education both for flexibility and quality. Though these are 
seldom separable we may consider them so. Unexamined 
traditional methods, whether of training, production or dis- 
itribution, will no longer suffice. Inherent in such methods is 
the inevitable time-lag of cumulative practical experience, 
which often becomes so much a matter of pride as to ensure 
their ft>minuance despite an ever-increasing need for change 
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[8]« The practical manS said Kelvin, ‘continues to practice 
the errors of his forefathers’; and to these the ‘practical’ man 
adds the gross errors of ignoring change and the need for new 
knowledge and skills. The number of such impractical men 
must surely be diminishing, but hardly at fast enough a rate. 
Not only is there a need for re-training to acquire modem 
skills, but also education to inculcate a readiness to discern 
and accept the direction of change. This may mean changing 
jobs with changes in markets and production, or acquiring 
other skills to be able to undertake a range of jobs with 
economy of time and manpower; or yet again, and more for- 
midably, discarding restrictive practices, defensively devised 
in the days of unemployment, for the flexibility of full 
employment. 

Exacting though these may be, greater demands may be 
made, particularly in the need to urge people to move from 
the accustomed area (however heavily industrialised and 
smoke begrimed), and in having to make friends in a new 
place. This may well happen first with the exhaustion of 
natural resources and their development in other places (as 
with coal and iron); secondly with the freeing of many indus- 
tries from the immediate location of natural resources (as with 
electrical engineering and through atomic power), or the gen- 
eration of new industries from imports (as at Fawley, Stanlow, 
Coryton and Partington, all remote from the oil fields of the 
world); and thirdly, with the substitution of new materials 
for old (as with man-made fibres in place of silk, wool and 
cotton, and of plastics for other materials). These are but 
three main trends, and the first has faced mankind even from 
nomadic times. But the second and third belong to this age 
and have ever-increasing impact, especially when we add a 
fourth — the substitution of new sources of energy for old, 
which brings us right into the atomic age. It is almost as if 
mankind were by a spiral of history reaching new nomadic 
times [4]. 

But increased flexibility cannot result from education with- 
out a simultaneous increase in quality, aniPfor present needs 
in three main ways. The first is the urgent need for continued 
general education by lengthened schooling, and beyond. It is 
often overlooked that those in positions of affluence or 
authority have seldom denied their offspring as good and long- 
continu^ an education as possible; those who have had a 
good education mostly wish and strive for a better education 
for their children — ^as the middle classes continue to do despite 
mounting taxes and parental means tests for scholarships, 
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which make an Irishman’s rise a commonplace. The example 
of the ’haves’ should not be lost upon the ’have-nots’, for 
nothing could be clearer than that to be deprived of education 
is to all but deprived of opportunity. All this may be 
regarded either as social envy or social emulation, but those 
concerned with education ne^ not be too purist at this stage 
so long as there is more of education. 

No one engaged in further education should be deceived on 
this question of general education by any short-sighted indus- 
trialist, or by any hard-pressed parent wanting relief, or by 
an ignorant one grasping an additional wage-packet, especi- 
ally in these days of high juvenile wages. Indeed none are 
likely to be deceived, for the lack of a good education is all too 
frequently seen to retard the progress of young students, and 
to hamper their subsequent careers to positions of responsi- 
bility. And let there be no mistake, this applies not only to 
the potential technologist of whom we hear so much now- 
adays, but to the far greater number who must be found to 
continue the great bulk of the world’s work in many industries 
and a myriad occupations. For these reasons many believe 
that if the choice should be one between raising the school 
leaving age to sixteen or starting county colleges, the former 
should prevail on two conditions. A more determined effort 
should be made to end inferior conditions of staffing and 
buildings and other amenities, and to encourage appropriate 
courses and especially a marked increase in secondary tech- 
nical schools and courses (p. 100). Thus those teaching in 
further education would have firmer foundations for their 
work, and the students would be more able to cope with the 
exacting demands of further education, especially those of 
part-time courses. 

The net effect would be an all round increase in quality of 
education and of work. To those who querulously ask ‘Who 
is going to do the unpleasant and dirty jobs which have to be 
done?’, the answer is clear enough. It is that many such jobs 
formerly justified in such terms have long since ceased to be 
done, and that a Ibortage of labour and a better standard of 
education have already removed or transformed many such 
unwelcome tasks. There is no sign that we are at the end 
of this process, especially on the threshold of the automatic 
factory in the atomic age, and the higher proportion of full- 
time and advanced education in other countries should make 
us ponder whether our tasks are so different or our people so 
lackjlll in capacity. 

If mcreased general education is a prime condition of 
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increased flexibility and quality, increased science is the 
second, not far behind in importance. Scientific knowledge 
is invaluable, but scientific thought holds a key position as 
the lingua franca or via media of the technologies (p. 427). 
The gains from acquiring the scientific attitude of mind in 
trjring to solve problems have been tremendous but are 
immensely far from being exhausted. This is true in so many 
spheres — whether it be in the improvement of established 
processes and manufactures, and in developing new ones, as 
for example by the method of combined operations known as 
'operational research’ [5]; whether the approved application of 
science should come by a survey of the scientific staffing of 
industry, since this is of cardinal importance, as the Manches- 
ter Survey, Industry and Science^ has shown [6]; or whether in 
a detailed examination, as by 'case-studies’ of the attitude 
of particular firms to particular scientific and technical 
advances, for which a special committee was set up by 
the British Association in 1952 [7]. Developp;^ents are 
taking place through the use of special funds, e.g. the so-called 
Counterpart Funds for research and advice on improving 
productivity [8]. 

Another way is through the work and recommendations of 
the Advisory Council on Scientific Policy, which has published 
important Annual Reports over the last seven years [9], while 
yet another is a close examination of the obstacles to the 
rapid translation of the results of research into industrial 
practice [10]. All these newer means and studies have been 
added to the long-standing and invaluable work of the 
Department of Scientific and Industrial Research and the 
Research Associations [11]. Important as all these means 
and agencies of increased application are, our concern here is 
with the inescapable conclusion that the more they succeed in 
their purpose, the greater is the need forextending the means 
for scientific and technological education and above all, for 
inculcating the scientific attitude of mind in as many students 
as possible. This applies at the technician and craftsman 
level as well as ^r technologists, and is in fact already taking 
place (p. 450). 

The third condition of flexibility and quality, to be secured 
through education, is the fostering of personality and char- 
acter, the education of the emotions as well as of the intellect, 
the strengthening of the will and personal integrity [12]. It is 
the fostering of the qualities and sympathies upon which 
human society does and must always depend, for example in 
l^ttitudes to work [18] and in co-operating in voluntary and 
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social work, and whose encouragement is an equal condition 
for the happiness of each individual. With few notable 
exceptions, industry has shown little concern for this aspect 
until its recent belated interest in management problems. 
This interest has come largely from the critical shortage of 
skilled and responsible people, an acute total shortage of 
manpower and the slowly growing realisation that, given the 
best possible machines and processes in the world, their suc- 
cessful use and application will still largely depend on the 
attitudes and outlook of the workers — upon the quality of the 
workers as people, not as mere appendages to machines [15], 
Increasingly, it has become realised that ‘There are no 
unskilled jobs, only unskilled men’ [14]. The prime aim of all 
management training is increased productivity, which is a 
heightened emphasis on a long-neglected theme. In an 
Address on behalf of the National Association for the Promo- 
tion of Technical Education in 1887, Professor T. H. Huxley 
said, ‘The object we have in view is the development of the 
industrial productivity of the country to the uttermost 
limits consistent with social welfare’ [16], Today we need to 
go to these limits in order to secure the continuances of even 
our present standards of living and social welfare. 

No one in technical education need, or few can maintain a 
‘holier-than-thou’ attitude to industry in this regard, as an 
examination of the content of courses designed solely for 
technical training would show, or of the conditions under 
which such training rather than education is conducted. 
While as with industry notable exceptions to the general trend 
certainly exist, we may merit a severer judgement as our 
business is or should be with education not directly with pro- 
duction and commerce, with education in which efficient tech- 
nical training should have its rightful place. Furthermore, 
technological developments increasingly concentrate power 
in the hands of the State, and its abuse can only be prevented 
by a better education for all. To paraphrase Disraeli, on the 
liberal education of its people the future liberties of this 
country depend. But the means to achieve these wider aims 
have never been readily provided and until recently have been 
greatly restricted if not entirely prevented by the operation 
of the Ministry’s Circular 245, and this despite the incon- 
trovertible fact that increased productivity is at least as 
much a matter of the quality of people as of machines and 
processes. Yet, as we have noted, we go on training more 
and D^re students than ever in more and more laboratories 
and ^^'kshops than ever before with proportionately less ai|^ 
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less general and social facilities than ever b^re, when indeed 
they are all too scarce. 

With all the scientific and technological developtnents go 
even greater changes in the rising populations ojf the world, 
due to the increased standards of Uving which these self-same 
developments make possible; still more are they due to the 
removal of natural checks to the increase of population, which 
recent advances in sanitation and medical science have 
brought about. Many can see in such increases a growing 
threat to our standards of living, and even to our very exist- 
ence in their urgent demands on slender world food resources. 
As the most pessimistic supporters of Malthus would persuade 
us ‘more productivity and less re-productivity’ may be re- 
quired, but we should remember the early unfulfilled prophecies 
of calamity, as in the prediction of a shortage of nitrogenous 
fertilisers before the fixation of atedospheric nitrogen was 
perfected on an industrial scale [17]. We should rather regard 
the present situation as a stirring challenge to science and 
technology and, above all, to education in helping forward the 
economically backward countries to make most of their 
resources (not merely to exploit them), and to foreshorten 
their industrial revolutions without repeating the many glar- 
ing errors of western nineteenth-century civilisation [18a]. 
This development of offering education to students from such 
countries, both within and outside the British Commonwealth, 
has become very marked in recent years, and it is noteworthy 
that in 1951-2 there were more than 5,000 oversea students 
attending courses in British technical colleges [186]. Far 
from being xenophobic, we should welcome them so that 
they, the future leaders of their countries, become familiar 
with our methods and products and sympathetic to our ways 
and ideas [18c]. 

Of the urgency of such national and world problems, and 
of the scale of development required to meet them, there is a 
growing awareness which might soon reach almost to unan- 
imity [19]; but the truly thorny questions which remain to 
plague and perplex us, are those of the means to be employed 
and the disposition of seemingly scanty or undeveloped 
resources among them. In trying to envisage future trends 
we must perforce be content with the national level and 
below, glancing only occasionally at the international 
scene. 

Over the last half-century and especially in the last decade, 
there has grown up a fairly close but varying relationship 
between industry and the colleges, but much improvement 
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is possible. This can hardly be denied when so few of the 
directors and leaders of industry ever visit the colleges [20], 
while comparatively few colleges have advisory committees 
(p. 184), when many more staff should visit or re-enter indus- 
try, and while interchange of staff between industry or the 
research associations and the colleges is practiellly non- 
existent (p. 218). Such interchanges woi;||d be especially 
valuable at the research level, for this too would promote 
what is certainly needed, the supply of research problems and 
secondment of staff under an extended system of sponsored 
research, with grants either from the D.S.I.R. or payments of 
salaries by the firms. The growth of such national institutions 
as the- Imperial College of Science, the Manchester College of 
Technology and the Royal Technical CoUege, Glasgow, should 
certainly not preclude nor make less desirable the further 
development of research programmes at the regional colleges. 
The same applies also to post-advanced or post-graduate 
courses, both day and evening. With colleges of art there is 
a like parallel, in that the re-orientation and development of 
the Royal Collc|fe of Art absolves neither industry nor the 
regional colleges of art from an even more intense concern 
with all aspects of commercial and industrial design, which is 
of paramount importance to our economic survival. By the 
seune token, too, much greater attention must be given to 
training in administration, distribution and marketing, and 
in all these the major colleges of commerce will have a vital 
part to play, but it must be in dose co-operation with industry 
and commerce. 

This co-operation must obtain not only at the highest levels 
of work but appropriately at each level and for each industry 
or main occupation. We can expect an increasing number of 
schemes of training and apprenticeship to be set up under the 
National Joint Industrial Councils (p. 190), but we may 
wonder whether this can yet be combined with more flexibUity 
to produce more handymen. Despite the outstanding work 
of Sir Frederic Bartlett, F.R.S., and his collaborators, the 
nature of skills and of craft training are but imperfectly 
understood and insufiiciently appreciated in teaching. If 
they were, and if the possibilities of ‘transfer of training’ were 
utilised, it is tolerably certain that the period traditionally 
required for apprenticeship could be materially reduced. 
This would have several advantages, chiefly in preventing any 
difiiculties if boys stayed on longer at school and started their 
apprenticeships later than usual, but also in making it possible 
for ot]|||r skills to be acquired in the same training period with 
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enhanced capacity to meet modem vafyii)|' demands — ^the 
flexibility of full employment already referred to. Unless 
there is a concomitant change of attitude there is likely to be 
an unea^ period with the trades unions. The recent local 
protests i^ainst certain ‘courses in hairdressing and against 
self-help cdhrses in home decorating and repairs, are straws 
in a wind whicl#could certainly do more than merely rufile 
the surface of good relations with industry [21]. 

These relationships, and also those with the schools, will 
markedly continue to affect the recruitment of students to the 
colleges at all levels. Enrolments in fuU-time courses have 
increased greatly since pre-war days (p. 4) and with the 
influx of ex-service students rose to a then maximum of 
54,046 students in all establishments in 1950. There was a 
slight recession (to 58,088 in 1951) but since then there has 
been a growing increase (by 214 in 1952 and by 2,464 in 
1958) to a new maximum of 59,181 students in 1954. The 
temporary post-war bulge has thus been overtaken by a peace- 
time expansion and, encouragingly enough, the increase of 
recent years has been more than maintained. Nevertheless, the 
rate ought to be still farther increased in two main ways. The 
first is by transference of able students from part-time courses 
to full-time, and sandwich courses, which needs much greater 
support &om industry and also in financial grants such as a 
Technological State Award from the Ministry, and from the 
Local Authorities (p. 526). Unless these threefold courses of 
support are greatly increased, these recent promising 
developments will tail off into a wholly dispiriting frustration. 

Though the number of full-time students has increase, 
the number in advanced courses equivalent to university 
undergraduate courses declined from 9,567 to 8,648 in 
1958-4 [22]. There was a very slight decline in science and 
technology in the universities in England and Wales from 
22,686 to 22,898 [28]. Numbers in equivalent part-time day 
courses fell from 28,505 in 1952-8 to 26,762 in 1958-4, and 
in National Certificates awarded from 12,168 to 11,285 in 
1952-8 with a probable subsequent decline in Higher National 
Certificates [22]. When these declines are view^ against the 
total requirements of industry and government to-day (pp. 458 
et seq.) we must wonder at the lack of a sense of urgency dis- 
played in many quarters. The contrast between demand and 
supply in a world of increasing competition is most marked 
and yet strangely fails to be compelling. There is mgent 
need for greater understanding by the schools of the oppor- 
tunities and satisfactions afforded by careers in industry, and 
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through full-time and part-time education in the technical 
colleges, whidi cater for by far the greater number of their 
pupils who have continued education. Conferences of head- 
masters and principals, visits of heads, staff and pupils to 
the technical institutions, collaboration of heads af depart- 
ments and careers masters, are some of the ways ill which the 
schools and colleges ought to be brought moraMclosely together. 

The significance for technical education ofth^ recent Report 
on Early Leaving needs to be emphasised [24]. The Central 
Advisory Council for Education (England) therein state that 
‘All schools except those with an exceptionally high level of 
selection must allow for a large measure of leaving at 16 ... ’ 

[25] . Furthermore, after asserting that ‘The value of a school 
life extending beyond 16 years depends on the character, and 
particularly the intellectual ability, of the particular child’ 

[26] , the Council expresses the opinion that ‘it seems likely 
that less than half of the present intake into grammar schools 
could profitably take sixth form courses’ [27]. There are 
many implications here which will have to be faced in the 
next decade. 

If half are unsuited to sixth form purses, what of the 
validity of the original selection at eleven plus? For what 
proportion of these would a secondary technical course have 
been preferable, and more likely to provide a suitable sixth 
form? In which case it is scarcely valid to argue for an 
increase in both forms of secondary education. For those 
who do leave at or before sixteen, the technical college has in 
fact acted as the retrieving mechanism (pp. 15 et seq»). But 
there is little doubt that it could be enabled to act more 
effectively in this way by better liaison between schools and 
colleges. Far more parents need to realise that the part-time 
route now provides at a later stage a way back into full-time 
and sandwich courses, and thus an excellent route to profes- 
sional status. Again, how many of the half who stay will go, 
as is commonly assumed, into the universities, and how many, 
for example, into full-time and sandwich courses in the major 
technical colleges? 

More important in some ways are the new examinations 
available at sixteen for the General Certificate of Education, 
Ordinary Level, organised by the Associated Examinations 
Board [28], and also the examinations of the Joint Matricula- 
tion Board and the Union of Lancashire and Cheshire Insti- 
tutes (p. 149). Having regard to the present contribution of 
second^ technical and secondary modem schools to tech- 
nical cfikation (p, 224), it will be very surprising if many 
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more qualified recruits will not be forthcoming in the future, 
with undoubted advantage to student^ and colleges alike. It 
should be noted that secondary modem pupils are already 
taking the 6.C.E. at both Ordinary and Advanced Levels 
[29]. l^e dissatisfaction felt about the lack of a school 
leaving certificate is leading to arrangements between local 
authorities and examining bodies, such as the Royal Society of 
Arts, the College bf Preceptors, and* the Union of Lancashire 
and Cheshire Institutes, for them to be awarded on appro- 
priate examinations [80]. As some of these are specifically 
designed for those entering industry and commerce, they are 
bound to become effective incentives and in due course benefit 
both students and technical education. 

Expansion has continued in part-time day courses, but 
despite the gratification this has caused, the general picture will 
probably remain depressingly like that shown in Diagram 10 
(p. 108), still with about seven times as far to go as the pro- 
gress already made with the county college age group. The 
contrast with Germany, and with the recovery of Germany to 
which such training is an important contributory factor, 
makes many a visitor to Germany wonder who won the war, 
Germany has hitherto been spared the commitment of men 
and materials in post-War armed services, with their indispen- 
sable but extremely costly equipment which has limited our 
resources, but we may still wonder at the blindness which 
persists in not seeing what it cannot afford to be without; the 
Nelson Touch may well ignore our economic nemesis. The 
shelving of the county colleges has been perhaps the most 
bitter of the post-war disappointments, fully justifying the 
cynics with their ineradicable memories of the failure of the 
Fisher Act. We now seem to have given up fighting even 
the last war but one, and we may wonder if we shall ever see a 
government with the wisdom and courage to establish county 
colleges. 

Certain it is that we shall never establish them on a volun- 
tary basis for more than a small fraction of the age groups 15 
to 18 years (pp. 197 et seq.), but the position may well become 
worse once ‘the bulge’ works its way out into industry and 
commerce, and in the mid-1960s we may see a recession with 
too many young people chasing too few jobs. If cynicism has 
been so well justified in our recent educational history, it may 
be an unpalatably safe bet in the next decade. It is arguable 
that this should be the last moment to fold up training 
schemes which are an essential investment for future recovery 
and advance, not merely a regrettable liability [81], It is 
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even more ari^^ble whether industry really knows what it 
wants in the next decade, let alone in two or three decades 
hence. The slow 63Q>an8ion day-release over several 
decades and its small coverage even now, the long delayed 
expansion of sandwich courses from 1908 to their r^scovery 
in the 1940s, the tardy interest in management training and 
in providing well recognised means of advancement from all 
levels within the firm, the slow growth of research associations 
and of interest generally in research, the inertia against intro- 
ducing new methods and machinery — ^these paint in the retro- 
spective picture and we may well wonder whether another 
drawn twenty years hence will show substantially the same 
outlines. But we must resist the pleasures of hindsight and 
admit that the signs are more encouraging for many reasons, 
and particularly so in the development of sandwich courses 
and in post-graduate refresher courses. 

The growth of sandwich courses leading to professional 
status is likely to be a major development of this decade and 
already big ffrms are mal^g arrangements with certain col- 
leges for large numbers of students, e.g. the General Electric 
Company to the Birmingham College of Technology, the British 
Thomson-Houston Company to Rugby College of Technology, 
and Metropolitan-Vickers Electrical Company to the Royal 
Technical College, Salford. Some firms supporting such 
courses are paying wages and fees during the six-month 
periods in college over four or five years [82], and middle-class 
parents are beginning to realise that these wages are not 
reduced in accordance with a parental income scale, as is the 
case with State and local education authority scholarships. 

One of the present trends is the differentiation which 
is taking place between technical institutions to meet the 
ever-growing specialist needs of industry and commerce. This 
has been a feature of the history of technical institutions, 
wherein they have evolved into technical, art and commercial 
colleges, polytechnics, monotechnics and so forth to meet 
local and regional needs. This characterisation of a diversity 
of institutions is now being succeeded by another, namely, 
into a hierarchy of institutions, adumbrated in the Ministry’s 
pamphlet No. 8, Further Education (§208). More and more 
local technical colleges are becoming and are adopting the 
title of a ‘Local CoUege of Further Education’. Others, of 
intermediate size or scope of work, are well established area 
technical colleges, while a small minority, by virtue of their 
advan^ and post-graduate work, constitute de facto regional 
collegA^hose existence is recognised as such by title by the 
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Hinistry of Edtication for collies of art, but not yet for 
tedmical and commercial colleges, l^is next stage of differ- 
entiation of technical colleges by qnal^ of work and amen- 
ities in sufficient quantify has produced vigorous controversy, 
based largely on a falsely egalitarian fear of excellence (if it 
shoffid exist, it should not be seen to exist separately). 

The main conditions for the emergence of regional colleges 
are clear enough; (i) a very large ‘catchment area’ of industry 
and commerce, sufficient to provide satisfactory numbers of 
students at advanced level; (ii) a high standard of staffing and 
equipment in the particular technology; (iii) the co-existence 
of several such technologies and of related sciences (e.g. 
chemistry, physics and mathematics) with the same high 
standards of provision throughout; (iv) the co-existence of 
adequate research work and post-graduate courses along with 
undergraduate courses; (v) that the co-existence in (iii) and (iv) 
is indispensable to maintaining the high standards of staffing, 
teaching and research required in any one science and tech- 
nology; (vi) that the resources of men and materials required 
to meet the foregoing conditions are very strictly limited and 
are likely to remain so in the future. 

It is against this background that the account of the con- 
troversy over higher technological education given in Chapter 
XV should now be considered and especially the conditions of 
recognition respectively for increased grant under Circular 
255 and for the recognition of courses for a new national 
award of Dip.Tech. (p. 578). 

In regard to increased grant, applications for recognition 
were made in 1954 in respect of 79 technical colleges in Eng- 
land and Wales, and of these the approvals covered 882 
courses at 20 technical colleges in England and 25 courses at 
two colleges in Wales. Circular 255 does not apply to Scotland 
which already has its fully recognised central institutions 
(Appendix, p. 606). The 1958 Report stated ‘The applications 
which were rejected failed for various reasons, e.g. the status 
of the college concerned, the conditions of staffing, equipment 
and accommodation, the standard of courses submitted and 
the type of course’ [88]. It porhaps would be unwise to read 
too much into the order and sequence of these conditions, but it 
is very interesting that neither the Circular 255 nor the Admin. 
Memo 486 so much as mention ‘the status of the college’. 
The latest number of colleges listed is 24 (Appendix, p. 607), 
which should be compared with ‘Some thi^ colleges (which) 
have been planned to develop ultimately into advanced 
regional colleges’ as stated by the Lord President of the 
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Council (p. 477). Having regard to the conditions (i) to (vi) 
above (p. 577) we may doubt how realistic is the recognition of 
isolated co\irses, and wonder in how many colleges conditions 
(iii) to (vi) will allow of full attaiiunent of regional college 
status; it is difficult to believe that these can ever approach 
80 in number. 

Now that a new national body is to be set up with Lord 
Hives as its first chairman, as announced by the Minister 
on 14th July, 1955 [47] the conditions which it lays down 
for the recognition of courses for the award of a Dip. Tech, 
will be awaited with the greatest interest, especially as to 
their stringency. If these conditions should prove to be 
a recognition of the existing operative factors (iii) to (vi) 
above, then the net result would be a de facto recognition 
of colleges rather than courses. Perhaps there are, after 
all, more ways than one to the same goal, and this would 
be to carry a stage further the way in which the Ministry has 
been subtly doing good by stealth under Circular 255 in the 
cause of recognising colleges via courses. These conditions 
have already proved sufficiently vigorous and selective as to 
arouse criticism from local education authorities [84]. 

In the recent controversy those in favour of the National 
Award of Diploma in Technology have always claimed that it 
forms the next stage of an evolutionary process; they have 
also used many occasions to denigrate the 1954 Policy Report 
of the Association of Technical Institutions (p. 491) and the 
1954 Memorandum of the Parliamentary and Scientific 
Committee (p. 478), especially those proposals limiting the 
financial responsibility and control of local authorities, as 
revolutionary [85]. Such protagonists fail to realise that we 
have not all of geological time available in this rapidly chang- 
ing world, and fail, also to show any awareness of the critical 
importance of mutations in the evolutionary record. Now that 
a decision has been taken in favour of a new National Award, 
those engaged in technical education must make of it what 
they can, and we must hope that goodwill and understanding 
will be shown on all sides to make the next typically British 
pragmatic phase one of real advance. Assuming this, it is 
quite possible to discuss ways in which both sides might be 
reconciled as, for example, in the following conditions: 

1. A college with a substantial volume of recognised work 
should be recognised as a regional college of technology (com- 
pare ^e regional colleges of art), and no other college should 
be soWyled. 
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2. A regional college of technology may have its own A^oci- 
ateship recognised and accepted in lieu of the National Award. 
8. It should be open to a regional college, but preferably all 
of them in consultation, to determine the nature and nomen- 
clature of their post-graduate awards. 

4. The regional colleges should have substantial direct repre- 
sentation on the national award-making body, one representa- 
tive each on any academic board ib may esteblish, together 
with representatives of the main professional institutions, the 
Royal Society and some nominees of the Minister. 

Important though higher technological education is, it 
must not be allowed to overshadow the great and growing 
importance of technicians and craftsmen, and the urgent 
need to improve and extend their training. This afiFects the 
generality of colleges and is vital to the drive for higher 
productivity for, as Sir Norman Kipping has insisted: 

It affects not only the managements and technologists, but all 
ranks of industry. It involves new sorts of specialisation such as 
work study, methods study, mechanical handling, planned main- 
tenance, management accounting, production control, foreman- 
ship training. In many of these, none but the technical college 
can provide the technical training courses required [86], 

We may thus expect to see new intensive methods of opera- 
tive training [87] and changes in the character of hitherto well 
established courses. Thus the recent Interim Report on 
Courses for Electrical Technicians of the Institution of 
Electrical Engineers reads: 

It is not envisaged that the technicians’ course should replace the 
Ordinary National Certificate Course or other courses which at 
present meet the special needs of some electrical technicians, as, 
for example, those leading to City and Guilds Certificates in Tele- 
communications. There is in fact a need for more courses of this 
kind and the City and Guilds of London Institute may well be 
prepared to develop them. National Certificate Courses in their 
present form may give place to sandwich courses and these may ulti- 
mately become the normal route for student apprentices to professional 
statues [88] (present author’s italics). 

It is likely that these trends for one major technology will 
be paralleled in others; if so, nothing could more quickly 
affect the development of sandwich courses, altering the 
character and load of full-time and part-time work, and with 
it the scope and character of our technical institutions. 

The quality of work in a college, of whatever kind and at 
whatever level, is directly dependent on the quality of the 
teaching staff in virtue of their personalities and characters, 
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their competence in their own suDjects and as teachers. 
Teaching is a true vocation, but its material rewards can never 
compare with those available in industry and commercll. This 
is no new problem, for example Ben Jonson in 1641 said that: 

The price of many things is farre above what they are bought and 
sold for^ As Learnings and Knowledge, the true tillage of the 
mind, we have from our schoolmasters. But the salary never 
answers the taolus of what is received. 

And the very next year Thomas Fuller said that: 

. . . others use schoolmastering only as a passage to better pre- 
ferment, till they can betake themselves to some more gainful 
calling [89]. 

The direct and intimate relationship between the colleges 
and industry makes the gap in salaries very marked, and may 
be such as either to put a very heavy premium on a sense of 
vocation or to attract only the refugees from industry. The 
1951 Burnham Award reduced the gap considerably at that 
time, but it has widened again for the higher posts as compared 
both with industry and the universities. The latest Burnham 
Technical Report of 1954 is quite inadequate to attract 
successful people from industry. But the gap would never be 
completely closed except by one arrangement in which we 
would do well to copy American practice, that is by encouraging 
senior staff to act as consultants to industry without severe re- 
strictions as to salary and conditions of service. This would 
also encourage the interchange of staff between the colleges and 
industry and with research associations, which is a glaring gap 
in present arrangements. A greater development of research 
in the major colleges would clearly help in this process. 

The quality of teaching is markedly improved by training 
and there is a need for further extension of present facilities, 
in full-time courses at the training colleges for producing 
trained qualified teachers, in developing the new in-service 
teacher courses and courses for part-time teachers in accord- 
ance with the City and Guilds syllabuses. The proportion of 
trained technical teachers is very small, and while it is unde- 
sirable and unlikely that every teacher in technical education 
should be required to be trained, there is nevertheless good 
room for a marked increase over the next decade to the 
undoubted advantage of the students. 

There is urgent need for more research into the teaching 
situation in technical education, not least because of its close 
conceij^mth the inculcation of skills. Closely related to this is 
the ifln for research upon the selection and placement of 
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stuaents in courses an^fin employment, into educational and 
vocational guidance, for which the college would form a most 
useful 1>ut idmost neglected laboratory f6r investigation [41a]. 
A danger exists in that by pressing for so much research for 
industry we may entirely neglect research into our own work. 
Such research, statistical, educational and psychological, could 
contribute greatly to the efficiency of our work and the well- 
being of our students, and it could well be organised in a 
department of social studies. At present, too, we certainly 
tend to take the whole process of teaching too much for 
granted, to create our own headaches and still reserve the right 
to complain. Though it does not warrant the worst interpre- 
tations customarily put upon it, the so-called ‘wastage of 
students’ is an instance of this. It certainly needs fiMher 
research into its causes, educational, psychological, and social, 
and more experiments such as appointing a psychologist to 
the staff of a college as a student counsellor at least on a 
part-time basis. Related to this is the need for training in the 
administration of colleges, of the kind provided in the recent 
course for heads of departments, held at Garnett College [40a]. 

The technical teacher training colleges ought to become 
vivifying centres of educational research and be staffed for the 
purpose, but there is also a stirring of interest in research into 
our problems in some university departments and institutes 
of education. This is welcome, not only because it is desirable 
to have such researches broadly based and linked with a 
research tradition, but also because of the changing contribu- 
tion of the imiversities in the schools or institutes of education 
established as a result of the McNair Committee Report [406]. 
They are thus bound to become increasingly concerned with 
the schools at large, including secondary technical schools and 
technical courses in bilateral and other schools. The univer- 
sities also make a contribution to the staffing of technical col- 
leges, particularly in supplying graduates for the teaching of 
science, English and modem languages. With the broadening 
of courses and especially with the increased introduction of 
social studies, their contribution will undoubtedly increase. 
It should not be made imwittingly or unwillingly, but should 
be foreseen and encouraged, and be the subject of research and 
further study in conjunction with the colleges concerned. At the 
moment the impression could easily be formed, and especially 
from the work of the National Foundation for Educational 
Researdi, tiiat the need for educational research ceases at the 
school-leaving age if not at the 11 -f examination [41]. 

The pressing need for buildings and equipment to enable the 
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technical institutions to fulfil their aims is now well known; 
progress has certainly been made in recent years, and the 
amount of building now under construction is greater than 
at any other single period (p. 550). The prospective increase 
under Circular 288 (December, 1954) is certainly encouraging. 
Though it is gratifying to make good former decades of delay, 
it is quite another thing to foresee and prepare for the next 
decade or two ahead. Unless there is a greater belief in educa- 
tion, there may soon result a complacent relaxation when the 
most urgent and obvious technological requirements have 
been met. Unless we are vigilant we may see the other educa- 
tional needs of students in broader courses and in social 
activities, and the fulfilment of their education in adult 
education, quietly set aside and unprovided for. Technical 
education is not an end in itself, but must take its place in the 
wider continuum of education as a whole leading from the 
child to the mature citizen, and these wider interests and 
activities are an integral part of its work in this direction. 

In conclusion, we turn from the ‘hardware’ of buildings and 
equipment to the educational ideas which they embody and 
serve. We have to provide education in and for a technological 
society, a society in process of rapid change and oppressed by 
a recurrent sense of crisis. To sensitive but robust minds this 
sense of crisis is the outstanding challenge of our times, 
which has been expressed and taken up in such pre-eminent 
works as The Future in Education and Education for a World 
Adrift by Sir Richard Livingstone, Civilisation on Trial, by 
Professor A. J. Toynbee, Sir Walter Moberly’s The Crisis 
in the University [42], and Dr. R. Hutchins’ The University 
of Utopia. It has brought many other and challenging 
utterances as by Guy Hunter [48], and also by Dr. Robert 
Hutchins as in the foUowing passage [44]: 

Other civilisations were destroyed by barbarians from without. 
We breed our own. The new barbarians have, many of them, very 
sharp wits. They have marvellous technical skill. They may even 
be very learned in specific disciplines. But they are barbarians 
because they are uncultivated. Culture is not mere aesthetic 
ornamentation on the one hand or the grasp of a narrow field of 
specialisation. Culture is the mastery of a system of ideas. . . . 
We cannot live on the human level without ideas. Upon them 
depends what we do. Culture, in the sense of the master of a 
system of ideas, is what saves human life from being mere disaster, 
what makes it something above meaningless tragedy or inward 
disgr^^ The new barbarians are those who have had no will or 
no of^Rrtunity to develop a system of ideas because they have 
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confined themselves, or been confined, to smatt fractions of human 
interest and experience. They have no conception of the world 
or the destiny of man. 

It is not only in the volume of work and range of facilities 
that a change is required, but also in the kind of education 
which is provided. It has been said that the virtue of a classical 
education is that ‘it enables one to ignore those rewards in 
this life which it renders one incapable of earning’ [45]. To this 
in justice we should at least add a technological counterpart 
which can produce only a wry smile; a technological training 
enables one to gain those rewards in this life which it renders 
one incapable of enjoying. And, further, as a commentary 
on this atomic age, technology enables mankind to create that 
high standard of living which it renders increasingly impro- 
bable of continued existence [45a]. In short, vastly important 
though it is, technology is not enough; it is a means not an 
end, and the great human issues and problems remain. 

Man’s conception of the world and of his own destiny has 
been profoundly affected by the impact of scientific thought 
in the last century, and will continue to be affected by its 
progress and discoveries. But it will not be confined by them 
nor made of no consequence, and the challenge to bring 
meaning into this conception and significance into this 
destiny, remains for us also in technical education. We should 
note what the late Sir Fred Clarke had to say on this: 

Finally ... a word must be added concerning the significance of 
‘technical* education. It has been argued that vocations are 
integral to culture to a degree that has been insufficiently appre- 
ciated. Advancing technology is rapidly changing the nature of 
the vocational basis upon wtuch, in the last resort, the cultural 
structure rests. With such changes there must also come changes 
in cultural expressions. Who will be the heralds and first deUn- 
eators of the new forms? One may say of their art, as Shelley said 
of poetry, that it is ‘the image of the gigantic shadow which 
futurity casts upon the present.’ 

But their vision is not easily and quickly caught by the common 
man. Yet he will need something of it if he is to play his part 
in the effort to maintain a free society. May not teachers and 
able young students in technical colleges discharge an important 
function here? Properly stimulated and taught to appreciate the 
wider social and cultural significance of what they are engaged 
upon, they may be able to offer premonitions of the future that the 
ordinary man can grasp. They are closer than most of us to one 
of the great springs of change, and if they work in a large enough 
field of discourse, their work and vision may have a prophetic 
quality that shoifid be understood and communicated [46]. 
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To a rare insight the late Sir Fred Clarke added an expres- 
sion of a robust faith when he wrote, ‘Happily there are signs 
that the technical colleges are understanding this and taJ^g 
appropriate action.’ How 'much this is just&ed, and how far 
there is still to go in fulfilling both our special purposes and 
wider aims, may perhaps be discerned from these pages. 
Certainly those with high ideals engaged in technical loca- 
tion need lack no worthwhile satisfactions in meeting ‘the 
challenge of change’ in the years that lie ahead. 
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TECHNICAL INSTITUTIONS 


These are divided into four main groups: 

Polytechnics, Technical Colleges, Colleges of Technology, Colleges of 
I^rther Education; many of these include Commerce Departments 
and Schools of Art. 

Colleges of Commerce and other Commerce Institutions. 

Colleges and Schools of Art. 

National Colleges. 

Note 

i. Membership lists have been checked up to April, 1955, and those in 
Association of Technical Institutions are indicated by f (p. 103). 
Association of Principals of Technical Institutions are indicated 

by ♦ (p. 164). 

ii. Where possible, the figures given are the 1052-8 enrolments of 
senior students. The total enrolments (in bold) include part-time day 
students attending evening classes and are therefore greater than the 
net number of individual students (p. 205). 

iii. Where the technical college has a School of Art, a separate figure 
is given for this, and the resulting gross total of enrolments of senior 
students; in most if not all such cases the School of Art is an integral 
part of the administration of the whole college. 

iv. Where a Secondary Technical School is housed on the premises 
of the technical institution the figure is given separately and not 
included in the gross total. Enquiry must be made to the institution 
concerned to determine whether the school is an integral part of its 
administration or is simply accommodated there (p. 96). 

f*ABERDEEN, Robert Gordon’s Technical College. 2,070 (F.T. 781; 
P.T-day 156; Evg. 1,188). 

♦ABERSYCHAN, Mining and Technical Institute, Pontypool, Mon. 
872 (F.T. — ; P.T-day 822; Evg. 550). S.T.S. 196. 
t^ACCRINGTON, CoUege of Further Education. 2,287 (F.T. — ; 
P.T-day 422; Evg. 1,865). S.T.S. 219. 

ACTON, Technical College, High Street, W.8. 5,614 (F.T. 601; 

P.T-day 1.712; Evg. 8,401). S.T.S. 875. 
tAMMANFORD, Technical College. 812 (F.T. — ; P.T-day 874; 
Evg. 488) 

t*ASHFORD, Technical Institute, Elwick Road. 508 (F.T. — : 
P.T-day 128; Evg. 880). 

t*ASHINGTON, County College and Mining School, Park Road. 

2,159 (F.T. — ; P.T-day 987; Evg. 1,172). 
t*ASHTON-UNDER-LYNE, College of Further Education, Old Street, 
934 (F.T. 16; P.T-day 849; Evg. 669). S.T.S. 186. 
t^BARNSLEY, Mining and Technical College, Church Street. 7,173 
(F.T. 109; P.T-day 8,878; Evg. 8,686). S.T.S. 482. 
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t^BARROW-lN-FURNESS, Technical Collefe, Abbey Road. 2|805 
(F.T. — ; P.T-day 860; Bvg. 1,645). S.T.S. 266. 
^BASINGSTOKE, Teohnical College. 796 (F.T. — ; P.T-day $70; 
Evg. 417). 

t*BATH, Technical College, Cower Borough ^V^alls. 4,107 (F.T. 142; 

P.T-daiy 1,818; Evg. 2,147). S.T.S. 471. 
t*BEDFORD, North Bedfor^hire College of Further Education, 
Holme Street. 2,887 169; P.T-day 964; Evg. 1,754). 

t^BELl^AST, College of Technology. 9,134 (F.T. 906; P.T-day 1,259; 
Evg. 6,969). 

fBILSTON, College of Further Education, 1,928 (F.T, — ; P.T-day 
666; Evg. 1,!^). 

t^BlRKENHEAD, l>Bchnical College, Borough Road. 1,968 (F.T. 

88; P.T-day 616; Evg. 1,819). S.T.S. 47. 
t^BIRMINGHAM,^ Aston Technical CollegA. 4,540 (F.T. 48; P.T-day 
2,147; Evg. 2,850). 

*BIRJVnNGIL\M, Brooklyn Farm Teohnical College (commenced 
September, 1958). 

t*BIRMINGHAM, College of Technology. 7,437 (F.T. 458; P.T-day 
4,684; Evg. 6,245). 

^BIRMINGHAM, Garretts Green Technical College (commenced Sept- 
ember, 1053). 

t*BIRMINGHAM, Handsworth Technical College. 2,119 (F.T. — ; 

P.T-day 887; Evg. 282; S.T.S. 616). 
t*BCACKBURN, Municipal Technical and School of Art. 5,095 
(F.T. 100; P.T-day 1,754; Evg. 8,241). School of Art 537 (p. 601), 
Total 5,632. 

t*BLACKPOOL, Technical College and School of Art, Palatine Road. 
6,133 (F.T. 524; P.T-day 2,087; Evg. 8,522). School of Art 760 
(p. 601). Total 6,893. S.T.S. 648. 
t*BOLTON, Technical College. 7,786 (F.T. 158; P.T-day 2,198; Evg. 
5,435). S.T.S. 400. 

t*BOOTLE, Municipal Technical College. 1,050 (F.T, — ; P.T-day 
811; Evg. 789). S.T.S. 218. 

t*BOURNEMOUTH, Municipal College of Technology and Commerce. 
5,071 (F.T. 427; P.T-day 1,548; Evg. 8,096). S.T.S. 75. 

** fSOURNYILLE, Day Continuation College. (P.T-day 2,222.) 
t*BRADFORD, Technical College. 5,065 (F.T. 496; P.T-day 1,208; 
Evg. 8,86 1). 

•BRAINTREE, Technical and Arts Institute, East Street. 1,259 
(F.T. 44; P.T-day 402; Evg. 818). 

t*BRIDGEND, Technical College, Glamorganshire. 3,618 (F.T. 77; 

P.T-day 1,418; Evg. 2,128). S.T.S. 224. 
t*BRIGHTON, Technical College, Richmond Terrace. 5,453 (F.T. 841 ; 
P.T-day 1,188; Evg. 8,474). 

t*BRISTOL, College of Technology. 6,894 (F.T. 207; P.T-day 2,871; 
Evg. 8,816). 

tBROMLEY, Technical Institute. 1,272 (F.T. 114; P.T-day 25; 
Evg. 1,188). 

t^BURNLEY, Municipal College, Ormerod Road, 5,326 (F.T. 128; 
P.T-day 2,118; Evg. 8,085). 

t•BUR(pN-UPON-TRENT, Technical CoUege, Union Street 2,864 
(WT 108; P.T-day 827; Evg. 1,984). 
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t*BURY, fechdlijal CoHege, MailEet Street. 2,395 (F.T. — ; P.T-day 
710; Evg. 1,686). School of Art 288 (p. 601). Total 2,678. S.T.S. 
141. 

*BURY ST. EDMUNDS Technical Institute. 868 (F.T. — ; P.T-day 
266; Evg. 602). 

t*CAMBORNE, Comrrall Technical College, Tievenson, Redruth. 
2,866 (F.T. 478; P.T-day 1,224; Evg. 1,164). School of Art 199 
(p. 601). Total 2,872. 

t*CAMBRroGE, Cambridgeshire Technical JCollege and School of Art. 
5,748 (F.T. 250; P.T-day 2,667; Evg. 2,681). School of Art 633 
(p. 601). Total 6,381. S.T.S. 148. 

•CAMBUSLANG, School of Building, LanarksWieH 
t*CANNOCK, Cannock Chase Mining and TeChnical' College, Staff. 

1.995 (F.T. — ; P.T-d^ 1,056; Evg. 080). S.T4k;.188S 
t*CANT£RBURY, Technical College, Longport Street. 2,500 (F.T. 21 ; 

P.T-day 1,188; Evg. 1,486). S.T.S. 468. 
t*CARDIFF, CoDege of Technology and Commerce. 6,941 (P.T. 74.1; 
P.T-day 1,810; Evg. 4,888). 

t^CARLISLE, Tedmical College, Victoria Place. 1,532 (F.T. 10; 

P.T-day 811; Evg. 1,202). S.T.S. 48. 
tCARMARTHEN, Pibwrlwyd Technical CoDege. 1,710 (F.T, 47; 
P.T-day 600; Evg. 1,154). 

f*CASTLEjroRD, l^itwood Mining and Technical College, Yorks. 

2,563 (F.T, 18; P.T-day 1,161; Evg. 1,880). S.T.S. 804. 
t*CHE)LMSFORD, Mid-Essex Technical College and School of Art. 
4,303 (F.T. 147; P.T-day 1,446; Evg. 2,711). School of Art 257 
(p. 601). Total 4,560. S.T.S. 587. 

t*CHELTENHAM, North Gloucestershire Teclmicol College, Lans- 
down Road. 3,789 (F.T. 823; P.T-day 1,388; Evg. 2,133). S.T.S. 
460. 

f *CHESTE!R, CoUege of Further Education, Watergate Street. 2,808 
(F.T. 117; P.T-day 807; F.vg. 1,884). 
t^CHESTERFlELD, CoUege of Technology, Infirmary Road. 5,216 
(F.T. 182; P.T-day 2,215; Evg. 2,860). 
t*CHISWICK, Polytechnic, Bath Road, W.4. 3,241 (F.T. 826; 

P.T-day 887; Evg, 2,078). S,T.S, 141, ^ 

*CINDERFORD, Forest of Dean Mining and Technical CoUege. 

1,021. (F.T. 80; P.T-day 252; Evg, 780). 
t^COALVIlXE, Mining and Technical CoUege, Tithebarn Street. 

1,868 (F.T. — ; P.T-day 002; Evg, 066). 
t*COLCHESTER, North-East Essex Technical CoUege and School of 
Art. 2,884 (F.T. 07; P.T-day 640; Evg. 2,188). School of Art 261 
(p. 601). Total 3,145. S.T.S. 404. 

*CONNAH’S QUAY, FUntshire Technical College. 1,349 (F.T. 27; 
P.T-day 688; Evg. 684). 

t*COVENTRY. Technical CoUege. 11,115 (F.T. 74; P.T-day 5,657; 
Evg. 5,484). S.T.S. 458. 

*CREWE, Technical College, Hightovm. 1,641 (F.T. — ; P.T-day 
409; Evg. 1,142). 

t*CROYDON, Croydon Polytechnic, Scarbrook Road. 6,155 (F.T. 

187; P.T-day 1,855; Evg. 4,118). 8.T.S. 260. 
t*CRUMLIN, The Technical CoUege of Monmouthshire, Mon. 2,569 
(F.T. 160; P.T-day 1,086; Evg. 1,874). 
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t*DAGENHAM» South-East Essex Teohnioal College and School of Art, 
Longbridge Road. 7,949 (F.T. 244; P.T-day 1,618; Evg. 6,092). 
School of Art 1,059 (p. 601). Total 9,008. 
t^DARLINGTON, Tech^cal College, Northgate. 3,892 (F.T. 47; 
P.T-dw 1,071; Evg. 2,774). S.T.S. 191. ; 

' t^DARTFoRD, Technical College, Lowfield Street. 2,536 (F.T. 149; 
P.T-day 628; Evg. 1,759). S.T.S. 807. 
tDA&WEN» Technical Scho^ 914 (F.T. — ; P.T-day — ; Evg. 914). 
S.M. 253* ^ ^ 

<t*DEIlBY, Technical College, Normanton Road. 10,583 (F.T. 897; 
P.T-day 8,488; Evg. 748). 

t^DEWSBURY, Dewshtny and Batley Technical and Art College, 
Halifax Road. 3,160 (F.T. 76; P.T-day 947; Evg. 2,137). School 
of Art 804 (p. 601). Total 3,964. S.T.S. 828. 
t*DINNINGTON^ Chehnsford IMSning and Technical Institute, Yorks. 

1,046 (F.T. — ; P.T-day 70l; Evg. 845). S.T.S. 842. 
t*D(^QASTER, Technical CoMege, St. George Gate. 6,660 (F.T. 110; 

P.T-day^ 2,058; Evg. 4,491). S.T.S. 881. 
t*DOVERi Technical College. 1,521 (F.T. 20; P.T-day 274; Evg. 
1,227). 

t*DUDLEY, Dudley and Staffordshire Technical College. 5,024 
(F.T. 24; P.T-day 1,578; Evg. 8,427). School of Art 228 (p. 601). 
Total 5,245. S.T.S. 249. 

t*DUNDEE, Technical College. 1,882 (F.T. 225; P.T-day 348; Evg. 
1,809. 

fDUNDEE, Trades College. 

t^EALING, Technical CoUege, Warwick Road, W.5. 3,466 (F.T. 101; 
P.T-day 423; Evg. 2,942). School of Art 1,145 (p. 602). Total 
4,087. S.T.S. 218. 

t*EASTBOURNE, Technical Institute, St. Anne’s Road. 1,575 (F.T. 

10; P.T-day 440; Evg. 1,125). S.T.S. 120. 
t*EAST HAM, Technical College, E.6. 5,381 (F.T. 52; P.T-day 1,464; 
Evg. 8,865). S.T.S. 182. 

•(■♦EDINBURGH, Heriot Watt College, Chambers Street, 1. 4,041 

(F.T. 425; P.T-day 724; Evg. 2,892). 
t*ENFIELD, Technic^ College, Queensway. 5,674 (F.T. 120; P.T-day 
1,949; Evg. 8,605). S.T.S. 848. 

t*ERITH, Technical College. 1,471 (F.T. — ; P.T-day 439; Evg. 1,082). 
S.T.S. 245. 

t*EWELL, Technical CoUege. 1,732 (F.T. — ; P.T-day 548; Evg. 1,189). 
•f ♦EXETER, Central Tech^cal CoUege, Belmont Park. 2,471 (F.T. 71; 
P.T-day 570; Evg. 1,880). 

t*FARNBOROUGH, Royal Aircraft EstabUshment Technical CoUege, 
Hants. 1,046 (F.T. — ; P.T-day 21; Evg. 1,025). 
•(•♦FOLKESTONE, Technical CoUege, The Grange, Shomdiffe Road. 

1,725 (F.T. 806; P.T-day 228; Evg. 1,191). 
t*GAINSBOROUGH, County Tech^cd CoUege, Morton Terrace. 

1,264 (F.T. 89; P.T-day 441; Evg. 784). 
t*GATESHEAD, Technical College, Durnham Road, Gateshead 9. 

2,559 (F.T. 184; P.T-day 1,111; Evg. 1,264). 
t*GILLINGHAM, Medway Technical CoUege, Kent. 5,280 (F.T. 157; 

P.T-day 1,882; Evg. 8,741). S.T.S. 1,197. 
t*GLASflPW. Royal Technical Ckdlege, George Street, C.l. 5,253 
(FaPl,805; P.T-day 1,205; Evg. 2,742). 
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t*GLOUCBSTBR, Tedmioal College, Brunswick Road. 3,575 (F.T. 
74; P.T-day 1,81S; Evg. 2,188). 

t*GRANTHAM, College for Further Education, Avenue Road. 1,337 
(F.T. 22; P.T-day 559; Evg. 756). . 

, ^■•GRAVESEND, Technical College. 2,^ (F.T. 87; P.T-day 764; Evg. 
, 1,764). S.T.S. 614. 

t*GRIMSBY, College of Further Education. 2,628 (F.T. 124; P.T-day 
847; Evg. 2,157). School of Art 467 (p. 602). Total 3,095. 
t*GyiLDFORD, County Technical Coftege, Stoke PaikL 4,843 (F.T. 
858; P.T-day 1,678; Evg. 2,017). S.T.S. 218. 


t*HAl£SOWEN, College of Further Eduaation. 1,198 (F.T. — ; 

P.T-day 192; Evg. 1,006). S.T.S, 204. 
t*HALIFAX, Municipal Teehnical Cclege, Hcqswood £ane. 4,308 
(F.T. 70; P.T-day 1,828; Evg. 2,910). School of Art 428 (p. 602). 
Total 4,736. S.T.S. 288. 

fHARROGATE, Technical Institute. 1,589 (F.T* — ; P.T-day 166; 
Evg. 1,424). S.T.S. 298. 

t*HARROW, Technical College and School of Art, Station Road. 
4,991 (F.T. 28; P.T-day 1,148; Evg. 8,820). School of Art 1,208 
(p.602). Total 6,199. 

t*HATFIELD, Technical College, Roe Green. 2,524 (F.T. 56; P.T-day 
906; Evg. 1,568). 

fHEMSWORTH, Mining and Technlaal College. 917 (SCT. — ; 
P.T-day 620; Evg. 297). 

t*HENDON, Technical College, The Burroughs, N.W.4. 4,879 (F.T. 

494; P.T-day 797; Evg. 8,688). S.T.S. 292. 

♦HEREFORD, College of Further Education. 1,798 (F.T. 90; P.T-day 
659; Evg. 1,149). 

WYCOMBE, College of Further Education, Easton Street. 
1,751 (F.T. 14; P.T-day 261; Evg. 1,476). S.T.S, 860. 
t*HINCKLEY, College of Further Education. 1,593 (F.T. 66; P.T-day 
471; Evg. 1,056). 

tHORWICH, Technical College. 483 (F.T. — ; P.T-day 81; Evg. 402). 


S.T.S. 108. 

t*HUDDERSFIELD, Technical College. 7,905 (F.T. 411; P.T-day 
1,986; Evg. 5,508). School of Art 872 (p. 602), Total 8,777. 
t*IPSWICH, School of Technology, Tower Ramparts. 2,563 (F.T. 81; 
P.T-day 1,174; Evg. 1,858), 

(■♦ISLEWORTH, Spring Grove Polytechnic, London Road, Middlesex. 

2,853 (F.T. 47; P.T-day 714; Evg. 2,092). 
t*KEIGHI^Y, Technical College, Lord Street. 3,068 (F.T. 6; P.T-day 
549; Evg. 2,518). S.T.S. 225. 

t*KILBUBN, Kilbum Polytechnic, Priory Park Road, N.W.O. 1,932 
(F.T. 94; P.T-day 124; Evg. 1,714). S.T.S. 528. 
fKlNG’S LYNN Technical College. 1,946 (P.T. 128; P.T-day 856; 
Evg. 1,467). 

t*KIN6STON-UPON-HULL, Municipal Technical CoUege. 4,956 
(F.T. 419; P.T-day 1,282; Evg. 8,806). S.T.S. 116. 
f*KINGSTON-UPON-THAMES, Technical College, Kingston Hall 
Road. 4,121 (F.T. 588; P.T-day 1,002; Evg. 2,441). S.T.S. 808. 
t*LANCAST^, l^ncaster and Moiecambe College of Either Educa- 
tion. 3,270 (F.T. 48; P.T-day 840; Evg. 2,882). S.T.S. 161. 
♦LEAliDfGTON SPA, Mid-Wa rw^ shSe College of FAther Educa- 
tion. 583 (F.T. 62; P.T-day iW; Evg. 886). 
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t*LBBDS, CoUege of Teebnology, Cookridge Stieet. 8,479 (F.T. 284; 
P.T-day 2,610; Bvg. 6,726). 

t*X<BICESTER, College of Technologjf and Conuneroe. 6,979 (F.T. 
720; P.T-day 2,287; Evg. A022). 

t*LEIGH, Technical CoUege.‘ 3,228 (F.T. 22; P.T-day 1,672; Evg. 
I<e84). S.T.S. 116. 

tLETCHWORTIL North Herts. Technical College. 2,168 (F.T. 27; 
P.T-dqy 867; Evg. 1)274). 

t*LINCOLN, Inimical College. 3,301 (F.T. 158; P.T-day l,148;,^vg. 

2 , 000 ). 

t*LrVBRPOOL, College of Building, Clarence Street. 2,234 (F.T. 100; 
9.T-day 824; Evg. 1,810). 

t*LrV£RroOL, College of Technology. .Byiom Street. 3,714 (F.T. 
888; P.T-day 1,487; Evg. 1,844). 

^LIVERPOOL, Rivarsdale Te$^cal CoUege. 1.993 (F.T. 41 ; P.T-day 
970; Evg. 982). ’ • • 

t*LLANELLY, Technical College, Alban Road. 1,710 (F.T. 47; 

P.T-day <500; Evg. 1,154). ' 

*LL\VYNPIA, Rhondda Technical Institute. 1,926 (F.T. 46; P.T-day 
897; Evg. 088). 

t*LONDON, Barrett Street Technical College, Oxford’ Street, W.l. 

2,086 (F.T. 521; P.T-^y 56; Evg. 1,609). 
t*LONDON, Battersea Polyteclmic, Battersea Pnk Road, Battersea, 
S.W.ll. 3,233 (F.T. 900; P.T-day 880; Evg. 2,008). 
t*LONDON, Bloomsbury Technical School for Women, Queen Square, 
W;C.l. 299 (F.T. 8; P.T-day 4; Bvg. 287). S.T.S. 164. 
t*LONDON, Borough Polytechnic, Borough Road, S.E.l. 7,167 
(F.T. 866; P.T-day 2,556; Evg. 4,248). Schocd of Art 531 (p. 602). 
Total 7,698. 

t*LONDON, Brixton School of Budding, S.W.4. 4,119 (F.T. 261; 

P.T-day 1,103; Evg. 2,765). S.T.S. 888. 
fLONDON, Brixton Day Continuation School. 1,202 (F.T. 278; 
P.T-day 924; Evg. — ). ' 

f^LONDON, Chelsea Polytechnic, Manresa Road, Chelsea, S.W.8. 
2,623 (F.T. 618; P.T-day 241; Evg. 1,764). School of Art 644 
(p. 602). Total 3,267. 

t*LONDON, City Literary Institute, Stukeley Street, W.C.2. 8,960 
(F.T. — ; P.T-day 502; Evg. 8,458). 

■(•LONDON, College for the Distributive Trades, 107 Charing Cross 
Road, W.C.2. 3,774 (F.T. 74; P.T-day 1,502; Evg. 2,198). 
t*LONDON, Cordwainer’s Technical College, Hactoey, E.8. 507 

(F.T. 59; P.T-day 178; Evg. 270). 

fLONDON, Hackney Technical CoUege, E.8. 1,443 (F.T. — ; P.T-day 
457; Evg. 986). 

f *LONDON, Hammersmith School of Building and Arts and Crafts, 
Shepherds Bush, W.12. 2,092 (F.T. 177; P.T-day 478; Evg. 1,487). 
f*LONDON, King Edward VII Nautical College, 680 Commercial 
Road, E.14. 330 (F.T. 278; P.T-day —; Evg. 57). ■* 
f*LONDON, Northampton Polytechnic, 280 St. John’s Street, E.C.I. 

6,037 (F.T. 407; P.T-day 1,689; Evg. 3,941). 
t*LONDON, Northern Polytechnic, HoUoway Road, N.7. 4,639 (F.T. 

688; P.T-day 804; Evg. 8,152). ^ 

f*L^§|DON,' North-western Polytechnic, N.W.5. 4,112 (KT. 280; 
n'-day 892; Evg. 2,990). S.T.S. 220. 
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t^liONDON, Norwood Technical CoUege, Knighta All» West Norwood. 

S.B. 27. 1,973 (F.T. 267$ P.T-day 286; Evg. 1,420). 
t*LONDON, Paddington Technical College, j^tiam Crescent, W.O. 

2,768 (F.T. 18; P.T-day 1,064; Evg, 1,686). S.T.S. 233. 
t^LONDON, The Polytechnic, Regent Street, W.l. 13,093 (F.T. 1,589; 
B.T-day 1,102; Evg. 10,402). School of Art 863 (p. 602). Total 
13,956 (also melhbeis, see p. 68). 

t'^LONDON, Poplar Technical College, Pedlar ftigh Street, E,14, 
*. 1,784 (F.T. 168; P.T-day 616; Evg. 1,005). S.T.S. 199. 
t*LONDON, London School of Printing and Graphic Arts, Back Hill, 
ClqrMnweU Road, E.C.l. 7,166 (F.T. 224; P.T-day 8,510; Evg. 
8,482). 

t^LONDON, Shoreditch College for the Garment Trades, Curtain Road, 
£.6.2. 977 (F.T. 25; Ptf-dgy 69; Evg. 888). S.T.S. 288. 
t^LONDON, Sk John Cass College, Jewry, Aldgate, E.C.8. 2,478 

(F.T. 894; P.T-day 467; Evg. 1,617). School of Art ?69 (p. 602). 
Total 2,747. , 

t*XiONDONi Sotith-East London Technical College, Lewisham Way, 
,S.B.4. 51950 (F.T. 148; P.T-day 2,024; Evg. 3,788). S.T.S. 698. 
fLONDON, Technical College for Furnishing Trades, PJtheld Street, 
N.l. 63f (F.T. 25; RT-day 847; Evg. 265). 
t*LONlJON, Wandsworth Technical College, Wandsworth High Street, 
S.W.18. 3,283 tP.T. 18; P.T-day 1,168; Evg. 2,102). S.T.S. 437. 
fLONDON, Westminster Technical College, Vincent Square, S.W.l, 
2,303 (F.T. 252; P.T-day 556; Evg. 1,495). 
t^LONDON, Wdolwich Polytechnic, Thomas Street, Woolwich, 
S.E.18. 5,374 (F.T. 836; P.T-day 1,589; Evg. 8,499). School of 
Art 269 (p. 602). Total 5,643. S.T.S. 628. 
t*LOUGHBOftOUGH, College of Further Education. 2,160 (F.T. 
100; P.T-day 612; Evg. 1,448). 

t*LOUGHBOROUGH, CoUege of Technology. 799 (F.T. 799; P.T-day 
— ; Evg. — ). 

♦LOWESTOFT, Technical Institute. 1343 (F.T. 87; P.T-day 357; 
Evg. 899). 

t*LUTON, Luton and South Beds. College of Further Education, Park 
Square. 7,510 (F.T. — ; P.T-day 8,118; Evg. 4,892). School of 
- Art 257 (p. 602). Total 7,767. S.T.S. 671. 
t*MAIDSTONE, Tedinical College, Tonbridge Road, Kent. 2,871 
(F.T. 71; P.T-day 856; Evg. 1,944). S.T.S. 618. 
t^MALVERN, Minisi^ of Supply, College of Electronics. 
t*MANCHESTER, Domestic and Trades College, 289 Wilmslow Road, 
Manchester 14. 3,568 (F.T. 142; P.T-day 1,817; Evg. 2,771). 
t*MANCHESTER, College of Technology, Manchester 1. 7,458 

(F.T. 897; P.T-day 1,491; Evg. 6,169). 
t*MANCHESTER, Newton Heath Technical College, Newton Heath, 
Manchester 10. 1,716 (F.T. — ; P.T-day 1,068; Evg. 648). S.T.S. 
158. 

f*MANCHBSErER, Openshaw Technical College, Gorton Road, Man- 
chester 12. 3,690 (F,T. 76; P.T-day 1,998; Evg. 1,616). S.T.S. 
225. 

t*MANSFIELD, Technical College, Notts. 3,885 (F.T. 70; P.T-day 
1,681; Evg. 1,084). 

t^MBLTON MOWBRAY, Melton Mowbray and District College of 
Further Education. 1,281 (F.T. 62; P.T-d8y 286; Evg. 988). 
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t*MBXBOROUGH^ Scholfleld Technical College. Yorks. 2,1S2 
(F.T. — ; P.T-day 767; Bvg. 1,865). S.T.S. 822. 
t*MlDDLESBROUGH. Constantine Technical College. 5,683 (F.T. 
890; P.T-day 1,469; Evg. 8,815). Sdiool of Art 608 (p. 602). 
Total 6,145. S.T.S. 848t 

t*NEATH, Technical College. 2,625 (F.T. 50; P.T-day 1,056; £vg. 
1,519. S.T.S. 275. 

t*NELSON( College of Further Education, Mar](et Street, Lanes. 
1,230 (F.T. — ; P.T-day 860; Evg. 870). School of Art 1,052 
(p. 602). Total 2,282. 

t*NEWARK, County Technical College. 1,124 (F.T. — ; P.T-day 296; 
Evg. 828). S.T.S. 172. 

*NE\^URY, South Berkshire College of Further Education. 2,243 
(F.T. 47; P.T-day 464; Evg. 1,782). 

t*NEWCASTLE-UPON-TYNE, Rutherford Technical College. 6,079 
(F.T. 109; P.T-day 1,998; Evg. 8,977). . • 

t*NEWPORT, Technical CoUege, Mon. 3,548 (F.T. 24; P.T-day 1,208; 

Evg. 2,821 ). School of Art 1,146 (p. 6Q2). Total 4,694- S.T.a 272; 
t*NEWTON-LE-WILLOWS, CoUege of Further Education.- - W91 
(F.T. P.T-day 866; Evg. 1,426). S.T.S. 06. 
t*NORTHAMPTON, CoUege of Technology, St.*Geoiges Avenue. 

4,425 (F.T. 281; P.T-day 1,426; Erg. 2,718). SJ'.S. 899, 
«NORTHWICH, Verdin Technical Cdlege. 1;013 (F.T. 48; P.T-day 
478; Evg. 487). School of Art 303 (p. 602). Total 1,316. 
t^NORWICH, City CoUege and Art School, Ips^h Qbad. 4,496 
(F.T. 820; P.T-day 2,490; Evg. 1,922). School of ArtAU' (ik 602). 
Total 6,007. S.T.S. 884. 

feXOTTINGHAM, Nottingham and District Technical CoUege, Shakes- 
peare Street. 8,160 (F.T. 128; P.T-day 8,287; Evg. 4,745). 
7NOTTINGHAM, People’s CoUege of Further EMuca^on. 3,ll6 
(F.T. 41; P.T-day 1,096; Evg. 1,979). 
t*NUNEATON, Technical CoUege and School of Art. 2,157 (F.T. 22; 

P.T-day 1,421 ; Evg. 714). School of Art 751 (p. 602). 4rotal.2,908. 
t*OAKENGATES, Walker Technical CoU^, HartshiU. 1,781 (F.T. 

41; P.T-day 794; Evg. 946). S.T.S. tM. 
fOLDBURY, CoUege of Further Eduoa^n. 969 fP.T. — ; P.T-day 
296; Evg. 678). S.T.S. 141. 

f^OLDHAM, Municipal CoUege, Ascroft Street, 3,702 (F.T. — ; 

P.T-day 1,260; Evg. 2,452). S.T.S. 281. 
fOSWESTRY, Technical Institute. 689 (F.T, 52; P.T-day 145; 
Evg. 492). S.T.S. 182, 

t*OXFORD, CoUege of Thchnology, Art and Commerce, Cowley Road. 
4,865 (F.T. 178; P.T-day 1,947; Evg. 2,740). School of Art, 1,051 
(p. 602). Total 5,916. S.T.S. 278. 
fPAISLEY, Technical CoUege, George Street. 1,969 (F.T. 112; 
P.T-day 867; Evg. 990). 

tPETERBOROUGH, Technical CoUege. 3,181 (F.T. 20; P.T-day 
1,095; Evg. 2,066). 

t*PLYMOUTH, Plymouth and Devonport Technical CoUege, Tavis- 
tock Road. 4,146 (F.T. 416; P.T-day 1,872; Evg. 2,859). 
t*PORTSMOUTH, City of Portsmouth CoUege of Technology. 6,604 
(F.T. 885; P.T-day 1,886; Evg. 4,884). 
f POfiT TALBOT, College of Further Education. 901 (F.T. 25; 
ipfr-day 244; Evg. 682). 
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t^PRBSTON, Harris Institute, Corporation Street. 4,275 (F.T. 94; 
P.T-day 1,274; Evg. 2,907). Soho<d of Art 807 (p. 602). Total 
5,082. S.T.S.248. 

^PUDSEy^ Technical Institute, Richardshare Lane. 1,502 (F.T. 
P.T-day 80; Evg. 1,418). 

t*RAI>CLIFFE, Tedmical Odlege, Whittaker Street. 1,427 (F.T. — ; 

P.T-day 260; Evg. 1,167), S.T.S. 167. 
f^^lAMSGATE, Thanet Technical College, High Street. 1,676 (F.T. 
182; P.T-da/ 419; Evg. 1,125). 

t^tlEADlNG, Technidd CoUege, London Road. 3,750 (F.T. 8; P.T-day 
1,070; Evff. 2,672). S.T.S. 197. 

t^ROCHpALE, Technical College, Nelson Street. 2,130 (F.T. — ; 

P.T-day 880; Evg. 1,800). S.T.S. 666. 
f*ROTHERHAM, College of Technology. 5,919 (F.T. 240; P.T-day 
2,209; Evg. 8,880). 

t^RUGBY, CoMge of Technology and Arts, Eastlands. 5,160 (F.T. 18; 
^ P.TMi^ 2,686; Evg. 2,611). School of Art 464 (p. 602). Total 
5,624. S.T.S. 06. 

t*ST. HELENS, Technical College. 8,025 (F.T. — ; P.T-day 8,080; 

E^g. 2,995). Sdhool of Art 654 (p. 600). Total 6,679. 
t^SALFORD, Royal Technical College, Peel Park, Salford 6. 8,291 
(F.t. 886;, P.T-day 8,725; Evg. 4,180). School of Art 437 (p. 602). 
Total 8,728. &T.S.'241 (leaving in 1055). 

^SALISHURY; Salisbury and South WHtshire CoUege of Further 
fiduktion. 2,383 (F.T. 179; P.T-day 476; Evg. 1,728). 
t^CARBORdUGH, Technical Institute, Westboume Grove. 2,022 
t^.T. 6^ P.T-day 851; Evg. 1,608). School of Art 223 (p. 602). 
JTotal 2 S.T.S. 81. 

t*SCUlCrnbRPE, Noitb Lindsey Technical CoUege. 24tS7 (F.T. 20; 

K'V-day 702; Evg. l,«rs). S.T.S. 588. 
fSEUY, Alt School and Technical Institute. 500 (F.T. — ; P.T-day 
IM; Evg. 800). S.T.S. 179. 

tSm^^lNESS, Technical Institute. 393 (F.T. 15; P.T-day 02; Evg. 
810). S.T.S. 100. 

t*SHEPFIELl), CoUege Commerce and Technology, HoUy Street. 

” 8, €33 (F.T. 162; P.T-day 2,101; Evg. 5,710). S.T.S. 015. 
f*SHiPLEY, Technical Institute, Exhibition Road. 1,081 (F.T. — ; 
■ P.T-day 174; Evg. 907). 

t«SHB£WSBURY, Technical CoUege. 3,229 (F.T. 101 ; P.T-day 1,181 ; 

Evg. 1,857). School of Art 467 (p. 002). Total 3,696. S.T.S. 417. 
t*SLOUGH, CoUege of Further Education, WiUiam Street. 4,078 (F.T. 

4lt‘, P.T-day 1,106; Evg. 2,925). S.T.S, 852. 
t*SMETHWICK, Chance Technical CoUege. 3,784 (F.T. 97; P.T-day 
1,414; Evg. 2,278). 

t*SOUTHALL, Technical CoUege, Beaoonsfleld Rood, Middlesex. 

5,527 (F.T. — ; P.T-day 1,660; Evg. 8,858). S.T.S. 892. 
^SOUTHAMPTON, School of Navigation. (F.T. 280.) 
fSOUTHAMPTON, Technical CoUege. 4,640 (F.T. 180; P.T-day 
2,425; Evg. 2,070). b.T.S. 180. * 

t*SOUTHEND-ON-SEA, Municipal CoUege. 4,569 (F.T. 404; P.T-day 
741; Evg. 8,884). Schoolof Art 933 (p. 602). Total 5,524. S.T.S. 109. 
t*SOUTHPORT, Technical CoUege. 2.964 (F.T. 171; PA'-day 744; 
Evg. 2,040). S.T.S. 211. 

f*SOUTH SHIELDS, Marine and Tedinical College, Ocean Road. 
3,233 (F.T. 658; P.T-day 888; Evg. 1,842). S.T.S. 190. 
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t*STAFPORD, County Technical College, Cherry Street. 3,676 (P.T. 
52; P.T-day 1,487; Evg. 2,187). 

t*STOCKPORT, College for Further Education, Wellington Road. 
5,966 (F.T. 106; P.T-day 2,246; Evg. 8,615). School <4 Art 692 
(p. 602). Total 6,558. S.T.S. 294. 

•STOCKTON-ON-TEES, Technical College. 7,918 fiP-T. 521; P.T-day 
1,807; Evg. 5,690). 

■{•♦STOKE-ON-TRENT, North Staffordshire Technical, College, Victoria 
Road. 8,551 (F.T. 195; P.T-day 4,188; Evg. 4,ffl8). S.T.S. 178. 
t*STRETFORD, Technical College, Lancs. 3,530 (F.T. 27; P.T-day 
1,407; Evg. 2,096). S.T.S. 292. 

t*STROL^, Stroud and District Technical College. 1,623 (F.T. 125; 

P.T-day 601 ; Evg. 807). S.T.S. 608. 
t*SUNDERLAND, Technical CoUege. 3,173 (F.T. 490; P.T-day 810; 
Evg. 1,878). 

t*SWANSEA, Municipal Technical College, Mount Pleasant. 4,349 
(F.T. 92; P.T-day 1,989; Evg. 2,818). 
t*SWINDON, The College. 1,938 (F.T. 7^ P.T-day 492; Evg. 1,876). 

Scliool of Art 421 (p. 602). Total 2,35$. S.T.S. 28. 
t*TODMOUDEN, Technical Institute, Rochdale Road. 686 (F.T. — 
P.T-day 152; Evg. 584). 

•TORQUAY, South Devon Technical College, Tcignmouth Road. 

2,286 (F.T. 421; P.T-day 469; Evg. 1,806). 
t^TOTTENHAM, Technical College, High Road, N.15. 3,224 (F.T. 

210; P.T-day 770; Evg. 2,244). S.T.S. 878. 
t^TREFOREST, Glamorgan Technical College, Llantwit Road, 
Glam. 2,172 (F.T. 144; P.T-day 1,095; Evg. 938). 
t^TUNBRIDGE WELLS, West Kent Technical College, Monson Road, 
Royal Tunbridge We^. 1,769 (F.T. — ; P.T-day 469; Evg. 1,810). 
S.T.S. 140. 

t^TWICKENHAM, Technical College and School of Art, Middlesex. 
3,026 (F.T. — ; P.T-day 736; Evg. 2,290). School of Art 1,111 (p. 
002). Total 4,137. S.T.S. 872.' 

■{•WAKEFIELD, Technical CoUege, BeU Street. 4,032 (F.T. 90; 

P.T-day 1,843; Eng. 2,599). S.T.S. 152: 

•WALSALL, Technical CoUege, School Street, Wisemore. 2,926 
(F.T. — ; P.T-day 674; Evg. 2,252). S.T.S. 119. 
t•WALTHAMSTOW, South-West Essex Technical CoUege and School 
of Art. 6,537 (F.T. 656; P.T-day 940; Evg. 4,985). School of An 
743 (p. M2). Total 7,280. S.T.S. 1,015. 
t•WARRINGTON, Tecl^lioal CoUege, Palmyra Square. 2^47 (F.T. 
28; P.T-day 748; Evg A,781). 

{•WATFORD, Technical tktUege, Hempstead Road. 4,037 (F.T. 86; 
P.T-day 1,040; Evg. 2,905). School of Art 385 (p. 602). Total 
4,422. S.T.S. 294. 

{♦WEDNESBURY, County Technical CoUege. 2,100 (F.T. 10; P.T-day 
818; Evg. 1,271). S.T.S. 121. 

{•WELLINBOROUGH, Technical CoUege, Church Street. 2,009 
(F.T. 16; P.T-day 676; Evg. 1,417). S.T.S. 118. 

{•WEST BROMWICH, Kenrick Technical CoUege. 1,332 (F.T. — ; 
P.T-day 284; Evg. 1,048). 

{•WEST HAM, CoUege of Technology. 2,852 (F.T. 209; P.T-day 1,268; 
Evg. 1,880). 

{•W|ST HARTLEPOOL, Technical CoUege, Lauder Street. 2,292 
^.T. 10; P.T-day 828; Evg. 1,454). S.T.S. 448. 
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f*WEYBRIDGE, Biooklanda County Te<^nical College. 2,076 (F.T. 
818; P.T-day 787; Evg. 971). 

fWEYMOUTH, South Doraet Technical College. 1,197 (F.T< 84; 

P.T-day 689; Evg. 574). S.T£. 224. 
tWHITEHAVEN, Technipal Institute. 754 (F.T. — ; P.T-day 154; 
Evg. 600). 

t*WIDNES, College of Further Education, Victoria Square. 2,110 
(F.T, 29; P»T-day 688; Evg. 1,498). S.T.S. 60. 
t*WIGAN, Wigan and District Mining and Technical College, Library 
Street. 3,685 (F.T. 272; P.T-day 1,157; Evg. 2,256). School of 
Art 365 (p. 602). Total 4,050. S.T.S. 217. 
t^WILLESDEN, Technical CoUege, Denzil Road, N.W.IO. 3,208 
(F.T. 74; P.T-day 996; Evg. 2,188). School of Art 645 (p. 002). 
Total 3,853. S.T.S. 480. 

t*WIMBLEDON, Technical College, Gladstone Road, S.W. 19. 3,865 
(F.T. 108; P.T-day 1,020; Evg. 2^81). S.T.S. 229. 
t^WINDSOR, East Berkshire College of Further Education, Royal 
Albert Institute. 2,999 (F.T. 41; P.T-day 664; Evg. 2,294). 
■(•♦WOLVERHAMPTON, Wolverhampton and Staffordshire Technical 
College, Wulfruna Street. 5,152 (F.T. 89; P.T-day 1,209; Evg. 
8,854). 

tWOLVERTON, Technical CoUege. 722 (F.T. — ; P.T-day 180; Evg. 
692). S.T.S. 209. 

t*WORCESTEB. Victoria Institute. 2,821 (F.T. 152; P.T-day 892; 

Evg. 1,777). School of Art 312 (p. 602). Total 3,133. S.T.S. 177. 
t*WORKINGTON, CoUege of Further Education. 3,139 (F.T. 16; 

P.T-day 1,158; Evg. 1,970). S.T.S. 244. 
t*WORKSOP, County Technical CoUege. 1,418 (F.T. 29; PT-day 
472; Evg. 917). S.T.S. 184. 

fWORSLEY, Technical School, Nr. Manchesteif Lancs. 2,036 
(F.T. — ; P.T-day 509; Evg. 1,467). S.T.S. 178. 
t*WREXHAM, Denbighshire Technical College. 2,472 (F.T. 161; 
P.T-day 1,280; Evg. 1,091). 

♦YEOVIL, Technical College and School of Art, Kingston. 1,325. 
(F.T. 41; P.T-day 478; Evg. 806). School of Art 242 (p. 602). 
Total 1,567. S.T.S. 189. 

t*YORK, Technical CoUege, CUfford Street. 5,113 (F.T. 829; P.T-day 
2,074; Evg. 2,710). 


COLLEOES OF COMllDgCB 

t*BIRMINGHAM, City of Birmingham CoUege of Commerce, Broad 
Street, 1. 4,845 (F.T. 168; P.T-day 606; Evg. 4,071). 
t*BRISTOL, College of Commerce, St. George’s Road. 4,172 (F.T. 
188; P.T-day 1,030; Evg. 2,939). 

•GLASGOW, Scotti‘-b CoUege of Commerce. 3,802 (F.T. 712; P.T-day 
66; Evg. 8,034). 

f •KINGSTON-UPON-IIULL, CoUege of Commerce, Brunswick Avenue. 

1,954 (F.T. 70; P.T-day 428; Evg. 1,436). S.T.S. 277. 

■(•♦LEEDS, CoUege of Commerce, 48 Woo^ouse Lane. 4,505 (F.T. 150; 
P.T-day 1,168; Evg. 8,102). 

t*LrV£RPOOL, City CoUege of Commerce, Tithebam Street, 2. 
4,635 (F.T. 160; P.T-day 1,820; Evg. 8,165). 
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t*LONDON, Balham and Tooting College of Commerce, Tooting 
Broadway, S.W.17. 1,376 (F.T. 160; P.T-day 120; Evg. 1,006). 
S.T.S. 880. 

t*LONDON, Catford College of Commerce, Plassy Road, Lewisham, 
S.E.6. 2,397 (F.T. — ; PlT-day 174; Evg. 2,228). 
t*LONDON, City of London College, lilooigate, E.C.2. 6,980 (F.T. 
885; P.T-d^ 700; Evg. 

fLONDON, Fulhhm, West London College of Commerce. 3,666 
(F.T.’Ml; P.T-day 68; Evg. 8,457). 
fLONDON, Highbury College of Commerce, Laycock Street, N.l. 

992 fP.T. -«^5 P.T-day — ; Evg. 992). 
t*LONDONr Itennington College of Commerce and Law, Kennington 
Road, S.ft.ll. 2,481 (F.T. — ; P.T-day 66; Evg. 2,426). 
fLONDON, Princeton Street College of Languages and Commerce, 
Bedford Row, W.C.l. 5,030 (F.T. 146; P.T-day 670; Evg. 4,214). 
fLONDON, Westminster College of Commerce, Erasmus Street, S.W.l. 

5,643 (F.T. 80; P.T-day 681; Evg. 6,082). 
f *MANCI^STER, College of Commerce, f^cess Street. 3,085 (F.T. 

119; P.T-day 669; Evg. 2,807). S.T.S. 188. 
*fNEWCASTLE-UPON-TYNE, Municipal College of Commerce. 

3,908 (F.T. 68; P.T-day 964; Evg. 2,886). 
f^WEDNESBURY, County Commercial College. 1,593 (F.T. 121; 
P.T-day 866; Evg. 1,106). S.T.S. 804. 


Colleges and Schools of Abt 

I. Colleges and Schools of Art separate from Technical Colleges 
ACCRINGTON, School of Arts and Crafts, Lancs. 241 (F.T. 26; 
P.T-day 12; Evg. 208). 

ASHTON-U-LYNE, Heginbottom School of Art, Lancs. 261 (F.T. 19; 
P.T-day 88; Evg. 204). 

BARNSLEY, School of Art and Crafts. 397 (F.T. 28; P.T-day 104; 
Evg. 269). 

BATH, Academy of Art. 155 (F.T. 48; P.T-day 8; Evg. 109). 
BIRMINGHAM, CoUege of Art and Crafts. 5,060 (F.T. 408; P.T-day 
1,117; Evg. 8,460). 

BIRMINGHAM, BoumviUe School of Art and Crafts. 705 (F.T. 26; 
P.T-day 207; Evg. 478). 

BIRKENHEAD, Laird School of Art. 489 (F.T. 86; P.T-day 66; Evg. 

888 ). 

BOLTON, Municipal School of Art. 847 (F.T. 81; P.T-day 130; Evg. 

686 ). 

BOURNEMOUTH, Municipal CoUege of Art. 1,150 (F.T. 162; P.T-day 
108; Evg. 880). 

BRADFORD, Regional CoUege of Art. 1,328 (F.T. 102; P.T-day 268; 
Evg. 968). 

BRIGHTON, CoUege of Art and Crafts. 1,786 (F.T. 292; P.T-day 887; 
Evg. 1,107). 

BRISTOL, West of England Art CoUege. 1,336 (F.T. 194; P.T-day 
288; Evg. 909). 

BROMLEY, CoUege of Art. 1,683 (F.T. 182; P.T-day 604; Evg. 897). 
BIMNLEY, Municipal School of Art. 792 (F.T. 17; P.T-day 828; 
Evg. 642). 
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BURTON-ON-TRENT, School of Art and Crafts. 410 (F.T. 6: P.T-day 
00; Evg. 814). 

CANTERBURY, College of Art. 853 (F.T. 184; P.T-day 190; Evg. 
479). 

CARDIFF, College of Art. . 1,170 (F.T. 165; P.T-day 245; Evg. 760). 
CARLISLE, Art School, , (F.T. 66; P.T-dajr 192; Evg. 608). 

CHELTENHAM, College of Art. 851 (F.T. 87; P.T-day 170; Evg. 
594). ^ 

CHESTER, Art School. 402 (F.T. 42; P.T-day 70; Evg. 290). 
CHESTERFIELD, CoUege of Art. 745 (F.T. 50; P.T-day 222; Evg. 
478). 

COVENTRY, College of Art. 1,508 (F.T. 92; P.T-day 288; Evg. 1,183). 
CROYDON, School of Art. 943 (F.T. 112; P.T-day 287; Evg. 594). 
DARLINGTON, School of Art. 342 (F.T. 25; P.T-day 55; Evg. 262). 
DERBY, College of Art. 2,000 (F.T. 94; P.T-day 606; Evg. 1,800). 
DONCASTER, School of Art and Crafts. 514 (F.T. 48; P.T-day 79; 
Evg. 887). 

EASTBOURNE, School of Art. 272 (F.T. 25; P.T-day 45; Evg. 202). 
EDINBURGH, College of Art, Lanriston Place. 8. 1,220 (F.T. 489; 

P.T-day 69; Evg. 712). 

EPSOM AND EWELL, School of Art and Crafts, Surrey. 1,206 (F.T. 
98; P.T-day 449; Evg. 659). 

EXETER, Central College of Art. 391 (F.T. 23; P.T-day 89; Evg. 
279). 

GILLINGHAM, Medway College of Art. 1,610 (F.T. 162; P.T-day 186; 
Evg. 1,262). 

GLASGOW, School of Art, Renfrew Street, C.8. 1,148 (F.T. 809; 
P.T-day 216; Evg. 628). 

GLOUCESTER, College of Art. 727 (F.T. 34; P.T-day 216; Evg. 
477). 

GRAVESEND, Art School. 448 (F.T. 71; P.T-day 42; Evg. 885). 
GUILDFORD, School of Art. 1,061 (F.T. 187; P.T-day 869; Evg. 
555). 

HARROGATE, School of Art. 866 (F.T. 39; P.T-day 110; Evg. 717). 
HASTINGS, School of Art. 454 (F.T. 52; P.T-day 112; Evg. 290). 
HEREFORD, School of Art and Crafts. 275 (F.T. 28; P.T-day 89; 
Evg. 168). 

HORNSEY, School of Art and Crafts. 1,769 (F.T. 248; P.T-day 190; 
Evg. 1,825). 

IPSWICH, School of Art. 570 (F.T. 50; P.T-day 140; Evg. 880). 
KEIGHLEY, School of Art and Crafts. 489 (F.T. 24; P.T-day 77; 
Evg. 888). 

KINGSTON-UPON-HULL, Regional College of Art and Crafts. 

1,338 (F.T. 145; P.T-day 284; Evg. 959). 
KINGSTON-ON-THAMES, School of Art. 998 (F.T. 256; P.T-day 79; 
Evg. 668). 

LANCASTER AND MORECAMBE, College of Art and Crafts. 1,609 
(F.T. 71; P.T-day 553; Evg. 985). 

LEEDS, Regional College of Art. 1,879 (F.T. 816; P.T-day 280; 
Evg. 1,888). 

LEEK, School of Art and Crafts. 227 (F.T. 8; P.T-day 67; Evg. 152). 
LEICESTER, Regional College of Art. 3,109 (F.T. 888; P.T-day 762; 
Evg. 2,014). 

LINCOLN, School of Art. 390 (F.T. 86; P.T-day 45; Evg. 809). 
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LIVERPOOL, College of Art. 2,023 (F.T. 202; P.T-day S52; Evg. 
1,200). 

LYDNEY, Scliool of Art. 285 (F.T. 6; P.T-day 80; Evg. 199). 
LONDON, Ciainfierwell School of Art and Crafts, Peckham Road, S.E.6. 

1.949 (F.T. 204; P.T-day 498; Evg. 1,247). 

LONDON, Central l^hool of Art and Crafts, Southampton Row, W.C.l. 

2,279 (F.T. 866; P.T.-day 426; Evg. 1,497). 

LONDON, Goldsmfths College of Art (Univeirity of London), S.E.14. 

559 (F.T. 145; P.T-day 68; Evg. 846). 

LONDON, Hammersmith School of Art and Crafts, Lime Grove, W.12. 

1,129 (F.T. 80; P.T-day 147; Evg. 902). .• 

LONDON, St. Martin’s School of Art, Charing Cross Road, W.C.2. 

2,617 (F.T. 401 ; P.T-day 187; Evg. 2,029). 

LOUGHBOROUGH, College of Art. 1,096 (F.T. 71; P.T-day 160; 
Evg. 866). 

MACCLESFIELD, School of Art. 299 (F.T. 6; P.T-day 58; Evg. 285). 
MANCHESTER, Regional CoUege of Art. 1,669 (F.T. 272; P.T-day 
818; Evg. 1,074). 

MANSFIELD, School of Art. 598 (F.T. 49; P.T-day 94; Evg. 456). 
Sec.Art.Sch. 49. 

NEWCASTLE-UNDER-LYME, School of Art and Crafts. 266 (F.T. 
26; P.T-day 80; Evg. 210). 

NEWCASTLE-UPON-TYNE, College of Art and Industrial Design 
(commenced in 1953-4). 

NEWTON ABBOT, Art School. 252 (F.T. 24; P.T-day 71 ; Evg. 157). 
NORTHAMPTON, School of Art. 955 (F.T. 80; P.T-day 852; Evg. 
678). 

NOTTINGHAM, College of Art and Crafts. 1,896 (F.T. 280; P.T-day 
460; Evg. 1,206). 

OLDHAM, Municipal School of Art and Crafts. 597 (F.T. 18; P.T-day 
167; Evg. 422). 

PLYMOUTH, College of Art. 748 (F.T. 97; P.T-day 176; Evg. 475). 
PORTSMOUTH, College of Art. 1,250 (F.T. 186; P.T-day 227; Evg. 
887). 

READING, University Art School. 121 (F.T. — ; P.T-day 9; Evg. 112). 
REIGATE AND KBDHILL, School of Art and Crafts. 428 (F.T. 60; 
P.T-day 68; Evg. 800). 

ROTHERHAM, School of Art and Crafts. 374 (F.T. 85; P.T-day 48; 
Evg. 291). 

ST. ALBANS, School of Art. 544 (F.T. 62; P.T-day 109; Evg. 888). 
ST. HELENS, Gamble Institute. 654 (F.T. 12; P.T-day 240; Evg. 402). 
SALISBURY, School of Art and Crafts. 438 (F.T. 84; P.T-day 82; 
Evg. 822). 

SELBY, Art School. 132 (F.T. 13; P.T-day 2; Evg. 117). 

SHIPLEY, School of Art. 301 (F.T. — ; P.T-day 28; Evg. 278). 
SHEFFIELD, CoUege of Art and Crafts. 1,268 (F.T. Ill; P.T-day 
174; Evg. 988). 

SOUTHAMPTON, CoUege of Art. 1,183 (F.T. 68; P.T-day 429; Evg. 
701). 

SOUTHPORT, CoUege of Art and Crafts. 487 (F.T. 49; P.T-day 78; 
Evg. 365). 

SOUTH SHIELDS, Art School. 354 (F.T. 27; P.T-day 60; Evg. 267). 
STAUpRD, County School of Art and Crafts. 491 (F.T. 48; P.T-day 
106; Evg. 841). 
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STOKE-ON-TRENT, College of Art. 1,320 (F.T. 00; P.T-doy 2T5; 
Evg. 046). 

STROUD, School of Art. 233 (F.T. 10; P.T-day 116; Evg. 107). 
SUNDERLAND, College of Art. 945 (F.T. 105 ; P.T-day 168; Evg. 667). 
SWANSEA, School of Art and Crafts. 552 (F.T. 78; P.T-day 112; 
Evg. 867). 

TAUNTON, Somerset College of Art. 731 (F.T. 60; P.T-day 284; 
Evg. 488). 

TUNBRIDGE WELLS, Art School. 650 (F.T. 61; P.T-dav 142: 
Evg. 457). 

WAKEFIELD, School of Art and Crafts. 1,052 (F.T. 88; P.T-day 484; 
Evg. 585). 

WALLASEY, School of Art. 438 (F.T. 53; P.T-day 01; Evg. 824). 
WALSALL, School of Art and Crafts. 945 (F.T. 12; P.T-day 221; 
Evg. 712). 

WARRINGTON, School of Art. 445 (F.T. 6; P.T-day 76; Evg. 864). 
WEST BROMWICH, Ryland Memorial School of Art and Crafts. 

458 (F.T. 12; P.T-day 85; Evg. 361). 

WEST HARTLEPOOL, College of Art. 1,109 (F.T. 61 ; P.T-day 207; 
Evg. 841). 

WIMBLEDON, School of Art. 1,086 (F.T. 143; P.T-day 885; Evg. 558). 
WINCHESTER, School of Art and Crafts. 506 (F.T. 50; P.T-day 1 19; 
Evg. 337). 

WOLVERHAMPTON, College of Art and Crafts. 1,254 (F.T. 09; 
P.T-day 282; Evg. 878). 

WORTHING, West Sussex College of Art and Crafts. 476 (F.T. 88; 
P.T-day 114; Evg. 279). 

YORK, School of Art and Crafts. 795 (F.T. 57; P.T-day 128; Evg. 
615). 


II. Schools of Art in Technical Colleges 
BELFAST, College of Technology. 

BILSTON, College of Further Education. 281 (F.T. 11; P.T-day 61; 
Evg. 209). 

BLACKBURN, Technical College. 537 (F.T. 15; P.T-day 128; Evg. 
894). 

BLACKPOOL, Technical College. 760 (F.T. 68; P.T-day 175; Evg. 
522). 

BURY, Technical College. 283 (F.T. 11; P.T-day 59; Evg. 218). 
CAMBORNE, Cornwall Teclmical College. 199 (F.T. 6; P.T-day 95; 
Evg. 08). 

CAMBRIDGE, Cambridgeshire Technical College and School of Art. 

633 (F.T. 59; P.T-day 142; Evg. 432). 

CHELMSFORD, Mid-Essex Technical College. 257 (F.T. 18; P.T-day 
56; Evg. 188). 

COLCHESTER, North East Essex Technical College. 261 (F.T. 88; 
P.T-day — ; Evg. 228). 

DAGENHAM, ^uth-East Essex Technical College. 1,059 (F.T. 95; 
P.T-day 215; Evg. 749). 

DEWSBURY AND BATLEY, Technical CoUege. 804 (F.T. 82; 
P.T-day 246; Evg. 526). 

DUDLEY AND STAFFORDSHIRE, Technical CoUege. 228 (F.T. 18; 
P.T-day 41; Evg. 174). 
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EALING, Technical CoUege, Middlesex. 1,145 (F.T. 85; P.T-day 108; 
Evg. 057). 

GRIMSBY, College of Further Education, 467 (F.T. 16; P.T-day 118; 
Evg. 888). 

HALIFAX, l^hool of Art, Municipal Technical College. 428 (F.T. 10; 
P.T-day 185; Evg. 288). 

HARROW, Technical College. 1,208 (F.T. 97; P.T-day 172; Evg. 989). 
HUDDERSFIELD, Technical College. 872 (F.T. 85; P.T-day 195; 
Evg. 592). 

LONDON, Borough Pol 3 rtechnic. 531 (F.T. 84; P.T-day 158; Evg. 844). 
LONDON, Chelsea Polytechnic. 644 (P.T. 157; P.T-day 89; Evg. 808). 
LONDON, Sir John Cass College. 269 (F.T. 24; P.T-day 27; Evg. 218). 
LONDON, The Polytechnic, Regent Street. 863 (F.T. 185; P.T-day 
90; Evg. 688). 

LONDON, Woolwich Polytechnic. 269 (F.T. 29; P.T-day 28; Evg. 217). 
LUTON AND SOUTH BEDFORDSHIRE, Technical College. 257 
(F.T. 47; P.T-day 21; Evg. 189). 

MIDDLESBROUGH, The Constantine Technical College. 608 (F.T. 
65; P.T-day 117; Evg. 426). 

NELSON, Art School. 1,052 (F.T. 8; P.T.-day 462; Evg. 587), 
NEWPORT, School of Art and Crafts. 1,179 (F.T. 70; P.T-day 382; 
Evg. 777). 

NEWPORT, Technical CoUege. 1,146 (F.T. 70; P.T-day 299; Evg. 
777). 

NORTHWICH, Verdin Technical CoUege. 303 (F.T. 18; P.T-day 72; 
Evg. 218). 

NORWICH, City CoUege. 611 (F.T. 78; P.T-day 202; Evg. 286). 
NUNEATON, Technical CoUege. 751 (F.T. 14; P.T-day 440; Evg. 297). 
OXFORD, CoUege of Technology, Art and Commerce. 1,051 (F.T. 48; 
P.T-day 277; Evg. 781). 

PRESTON, Harris Institute. 807 (F.T. 28; P.T-day 144; Evg. 685). 
RUGBY, CoUege of Technology and Art, 464 (F.T. — ; P.T-day 256; 
Evg. 208). 

SALFORD, Royal Technical CoUege. 437 (F.T. 58; P.T-day 82; Evg. 
802). 

SCARBOROUGH, Technical Institute. 223 (F.T. 22; P.T-day 40; 
Evg. 161). 

SHREWSBURY, Technical CoUege. 467 (F.T. 82; P.T-day 108; Evg. 
827). 

SOUTHEND-ON-SEA, Municipal CoUege. 955 (F.T. 49; P.T-day 12; 
Evg. 871). 

STOCIffORT, CoUege of Further Education. 692 (F.T. 84; P.T-day 
156; Evg. 402). 

SWINDON, The CoUege. 421 (F.T. 22; P.T-day 61; Evg. 888). 
TWICKENHAM, Technical CoUege. 1,111 (F.T. 118; P.T-day 828; 
Evg. 665). 

WALTHAMSTOW, South-West Essex Technical CoUege. 743 (F.T. 81 ; 
P.T-day 80; Evg. 582) 

WATFORD, Technical CoUege. 385 (F.T. 29; P.T-day 114; Evg. 242). 
WIGAN, Wigan and District Mining and Technical CoUege. 365 (F.T. 
28; P.T-day 88; Evg. 259). 

WILLESDEN, Technical CoUege. 645 (P.T. 92; P.T-day 67; Slvg. 496). 
WORCESTER. Victoria Institute. 312 (F.T. 10; P.T-day 94; Evg. 208). 
YEOm, Technical CoUege. 242 (F.T. 22; P.T-day 60; Evg. 170). 
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No.oJFuiU Sittdeni 
time Students, Hours, 

Name and Address of Establishment 1953 1953 

fNational College of Horology and Instrument 
Technology, Northampton Polytechnic, St. 

John Street, E.C.l. 85 44,576 

fNational Foundry College, Wulfruna Street, 

Wolverhampton 82 28,870 

fNational College for Heating, Ventilating, Re- 
frigeration and Fan Engineering, Borough 
Polytechnic, Borough Road, S.E.l 68 60,825 

f *National College of Rubber Technology, Nor- 
thern Polytechnic, Holloway Road, N.7 84 82,040 

fNational LeatherseUers’ College, Tower Bridge 

Road, Bermondsey, S.E.l 102 34,725 

f *National College of Food Technology, Cran- 

wood Street, City Road, E.C.l 81 18,426 

Royal College of Art, South Kensington, 

S.W.7 899 872,950 

College of Aeronautics, Cranheld, Bedfordshire 150 (not 

available) 

85l 

ASSOCIATIONS REPRESENTING TECHNICAL INSTITUTIONS 
AND THEIR STAFFS 

Association of Technical Institutions, Hon. Secretary, J. C. Jones, 
C.B.E., B.Sc.(Eng.), A.M.I.C.E., M.I.Mech.E., F.I.I.A., The Poly- 
technic, Regent Street, London, W.l. 

Association of Principals of Technical Institutions, Hon. Secretary, 
A. W. Gibson, O.B.fl., B.Sc.Tech., M.I.Mech.E., J.P., Dudley and 
Staffordshire Technical College, Dudley. 

Association of Teachers in Technical Institutions, Dr. E. A. Seeley, 
Secretary, Hamilton House, Mabledon Place, London, W.C.l. 
Association of Art Institutions, Hon. Secretary, Kenneth Holmes, 
O.B.E., A.R.C.A., College of Art, The Newarke, Leicester. 

National Society for Art Education, Secretary, W. M. Whitehead, 
89 London Road, Leicester. 


WORKS SCHOOLS, 1952-8 

The following are approved by the Ministry as efficient establishments. 
The number of students is given thus, F.T. = full-time ; P.T.D. = part-time 
day; P.T.D. and E. = part-time day and evening; Evg. = evening only. 

Gloucestershire 

Cheltenham. Messrs. Smith's English Clocks Ltd., Works School 
(F.T. 59). 

Filto^The Bristol Aeroplane Company’s Works School (P.T.D. 446; 
P.T!D. and E. 804; Evg. 25). ^ 

f in membership of A.T.I. (pp. 587, 168). 

• in membership of A.P.T.I. (pp. 587, 168). 
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Hampshire 

Portsmouth, Messrs. Knight and Lee, Day Continuation Classes 
(P.T.D. 22) (Note A). 

Ken/- ^ , 

Aylesford, Messrs. A. E. and Co. Ltd., Works School (P.T.D. 
271; P.T.D. and E. 58; Evg. 105). 

Lancashire 

Accrington, Messrs. Howard and Bullough Works School (P.T.D. 20; 
P.T.D. and E. 147). 

Leyland Day Continuation School and Evening Institute (P.T.D. 85; 
P.T.D. and E. 200). 

Prescot, British Insulated Callender’s Cables Ltd., Works School 
(P.T.D. 818). 

Stretford, Metropolitan Vickers Works School (F.T. 12; P.T.D. 1,064; 

P.T.D. and E. 828; Evg. 299). 

Bolton, Tootal’s Day Continuation School (P.T.D. 207). 

Manchester, Mather and Platt Ltd., Works School (P.T.D. 181; 
P.T.D. and E. 145; Evg. 85). 

Manchester, Messrs. Lewis’s Ltd., Day Continuation Classes (P.T.D. 
158). 

Middlesex 

Hendon, de Havilland Aeronautical Technical School (P.T.D. 95; 
P.T.D. and E. 10; Evg. 81). 

NoUingham 

Boots CoUege (P.T.D. 1,441; P.T.D. and E. 108; Evg. 51). 

Samersel 

Street, Strode Day Continuation School (P.T.D. 256). 

Warxeickshire 

Boumville Works Evening Institute (Evg. 876). 

Yorkshire (East Riding) ^ 

Kingston-upon-HuU, Beckitt’s Day Continuation School and Even- 
ing Institute (P.T.D. 540; P.T.D. and E. 62; Evg. 124). 

York, Rowntree’s Girls’ Day Continuation School and Evening 
Institute (P.T.D. 684; Evg. 254). 

Yorkshire (West Riding) 

Stocksbridge Day Continuation School and Evening Institute (P.T.D. 
128; Evg. 488). 

Stourton, Yorkshire Copper Works Day Continuation Classes (P.T.D. 
69) (Note A). 

Leeds, Messrs. Lewis’s Ltd., Day Continuation School (P.T.D. 149). 


Total Enbolments 


Full-time 

71 

Part-time Day 

5,774 

Part-time Day and 


Evening 

1,472 

Evening only 

2,288 

^ Total 

9,605 


Note A. Closed at end of 1952-8 Session. 
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UNIVERSITIES AND UNIVERSITY COIXEGES 
IN THE UNITED KINGDOM 

Number of fuU-time students in Science and Technology ^ 1952-3 


Science Technology 


Institution 

Total 


% of 


% Of 

Students 

■ No. 

Total 

No. 

Total 

Birmingham University 

8,076 

649 

21 1 

709 

28*1 

Bristol University 

2,578 

698 

26 0 

218 

8 2 

Cambridge University 
Durham University 

7,887 

1,985 

24-7 

807 

10*8 

Durham Colleges 

1,124 

407 

86-2 

— 

— 

King's College, Newcastle 

3,001 

570 

18*6 

705 

22-8 

Exeter University College 

080 

368 

87*6 

— 

— 

Hull University College* 

798 

381 

41-5 

— 

— 

Leeds University 

8,184 

488 

15-3 

746 

28*4 

Leicester University College 

723 

276 

88*2 

— 

— 

Liverpool University 
University of London, in- 

2,970 

608 

20*5 

560 

18*9 

cluding the Colleges and 
Schools 

18,199 

8,113 

171 

1,801 

9*9 

Manchester University 
Manchester College of Tech- 

4,025 

1,071 

26-6 

420 

10*6 

nology (Faculty only) 
North Staffordshire Univer- 

654 

— 

— 

654 

100*0 

sity College 

417 

90 

21-6 

— 

— 

Nottingham University 

2,087 

590 

29 0 

288 

11*4 

Oxford University 

6,878 

1,144 

16-6 

60 

0*9 

Reading University 

1,100 

280 

25*5 

— 

— 

Sheffield University 

2,029 

480 

21*2 

504 

24*0 

.Southampton University 

988 

865 

891 

110 

11*8 

Total England 

62,685 

18,414 

21 -4 

7,581 

12*0 

University of Wales 






Aberystwyth University 






College 

1,071 

808 

28*8 

— 

— 

Bangor University College 

861 

287 

27*5 

89 

4*5 

Cardiff University College 
Swansea University Col- 

1,588 

482 

28*2 

199 

ll7 

18*0 

lege 

Welsh National School of 

894 

811 

84-8 

16*4 


Mqii0ine 

To>£ul.' Walks 

262 

4,621 

68 

1356 

28*0 

29*8 

Wlh 

¥5 


• Now Hull University. 
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Institution 

Total 

Students 

Aberdeen University 

1,762 

Edinburgh University 

' 4,598 

Glasgow University 

4,965 

Glasgow Royal Technical 

College 

1,211 

St. Andrews University, in- 
cluding Dundee University 

College 

1,697 

Total Scotland 

14,218 

Total for Great Britain 

81,474 


Science 

Technology 


% of 


%of 

No. 

Total 

No. 

Total 

266 

15-2 

94 

5*8 

600 

181 

250 

5*4 

759 

15*8 

619 

12*5 

177 

14*6 

1,084 

85*4 

429 

25*8 

80 

4*7 

2,281 

15*7 

2,077 

14*6 

17,001 

20*9 

9,998 

12*8 


Sources: University Grants Committee Returns for 1952-8 (H.M.S.O.): 
University Grants Committee. Secretary, Sir Edward Hale, K.B.E., C.B., 
88 Belgrave Square, London, S.W.l. 


SCOTTISH CENTRAL TECHNICAL INSTITUTIONS 


Aberdeen 

Robert Gordon’s Technical College 

The North of Scotland College of Agriculture 

Dundee 

Dundee Institute of Art and Technology 
Edinburgh 

Edinburgh and East of Scotland College of Agriculture 
Edinburgh College of Art 
Edinburgh College of Domestic Science 
Heriot-Watt College 
Leith Nautical College 
Galashiels 

The Scottish Woollen Technical College 
Glasgow 

Glasgow and West of Scotland College of Domestic Science 

Scottish College of Commerce 

Glasgow School of Art 

The Royal Technical College 

The West of Scotland Agricultural College 

The Royal Scottish Academy of Music 


Paisley 

Paisley Technical College 


THE TRAINING COLLEGES FOR TEACHERS 
OF TECHNICAL SUBJECTS 

Further information can be obtained from the following: 

The Director, Bolton Training CoUege, The Technical College, Bolton. 
The Princ4>al, Garnett College, 88 New Kent Road, London, S.E.l. 

The Bige ctor, Huddersfield Technical Training College, Queen Street 
JPkh, Huddersfield. 
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RECOGNITIONS OF COURSES IN TECHNICAL INSTITUTIONS 
FOR INCREASED GRANTS UNDER CIRCULAR 255-^ 
ADVANCED TECHNOLOGY 

The following recognitions obtained as at 80th June, 1054: 

No. of Local Education Authorities submitting applications . 52 

No. of Technical Colleges 80 

No. of Courses 1,200 

Applicationa Considered 

(Curses approved: 426 at 24 Technical CoUeges. 

These courses may be classified as follows: 

FuU-nme Part-time 

Non- Non- 


Engineering 

Degree 

Degree 

Degree 

Degree 

Mechanic ] . 

. — 

9 



28 

Electrical 

. 25 

7 

12 

55 

CivU . 

. — 

— 




Other . 

, — 

7 



46 

Chemistry 

. 14 

16 

12 

84 

Physics . 

. 9 

4 

11 

11 

Mathematics . 

6 

1 

8 

4 

Pharmacy 

6 

2 

— 

1 

MetaUurgy 

. 8 

4 

8 

7 

Botany, !^logy. Geology 

6 

— 

4 

8 

B.Sc. General . 

. 21 

— 

22 



BuUding 

. — 

4 

— 

10 

Textiles . 

. — 

8 

— 

1 

Naval Architecture 

. — 

1 



__ 

Plastics . 

, 





2 

Pottery . 

. — 

2 

— 

2 

Totals . 

. 90 

60 

72 

1 204 


LIST OF COLLEGES IN WHICH COURSES OF ADVANCED 
TECHNOLOGY HAVE BEEN APPROVED FOR 76% GRANT 
REGULATION 18 OF GRANT REGULATIONS No. 1, 1052, AS 
AT JUNE 80th, 1054 

Acton Technical College, High Street, Acton, W.8. 

Birmingham, College of Technology. 

BradfoM Technical College. 

Brighton Technical College, Richmond Terrace, Brighton. 

Caidiff, College of Technology and Commerce. 

Glamorgan Technical College, Llantwit Road, Treforest, Glam. 
Huddersfield, Technical CoUege. 

Leicester, CoUege of Technology and Commerce. 

City of Uverpool CoUege of Biding, Clarence Street, Liverpool 8. 
London: Battersea Polytechnic, l^ttersea Park Road, Battersea, 
S.W.11. 

London: Brbeton School of Building, Brixton, S.W.4. 
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London! CSiebea Polytechnic, Manresa Road, Chelsea, S.W.8. 

London: Noithampton Polyt^hnic, 280 St. John’s Street, E.C.I. 
London: Northern Polytechnic, Holloway Road, N.7. 

London: Sir John Cass College, Jewry Street, Aldgate, E.C.8. 

London: The Polytechnic, Mgent Street, W.l. 

London: Woolwich Polyt^hnic, Thomas Street, Woolwich, S.E.18. 
Manchester College of Technology (non-faculty courses). 

North Staffordshhc Technical College, Victoria Road, Stoke-on-Trent. 
Nottingham and District Technical College, Shakespeare Street, 
Nottingham. 

Rugby, College of Technology and Art, Eastlands, Rugby. 

Salfo^, Royal Technical College, Peel Park, Salford 5. 

Sunderland, Technical College. 

West Ham College of Technology, West Ham. 
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RECOGNITIONS OF COURSES 

On the next four pages will be found details of 
recognitions of courses. Attention is called to the 
notes at the foot of page 618 



Col, Number — See Notes at foot of Table 




611 





Coi. Number — See Notes at foot of Table 


612 


8 

0 

I 


s 

0 



Oxford College of Technology, Art and 
Commerce ..... 
Paisley Technical College 



Devonport Technical 


618 
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NATIONAL ADVISORY COUNCIL ON EDUCATION FOR 
INDUSTRY AND COMMERCE (ENGLAND AND WALES) 

Cuxzon Street House, Cuizon Street, London, W*l. 

Constitution 

London and Home Counties Regional Advisory Council for Higher 
Technological Education: 

1 Representative for the Universities 

2 Representatives for the Local Authorities 

2 „ „ „ Teachers 

1 Representative for the Employers 
1 „ „ „ Employees 

The following: 

Southern Regional Council fdr Further Education 
Regional Council for Further Education for the South-west 
West Midlands Advisory Council for Technical Commercial and Art 
Education 

Regional Advisory Council for the Organisation of Further Education 
in the East Mi^ands 

East Anglian Regional Advisory Council for Further Education 
Yorkshire Council for Further Education 
Northern Advisory Council for Further Education 
North Western Regional Advisory Council for Further Education 
Welsh Joint Education Committee 

ecuih nominate 

1 Representative for the Universities 

„ Local Education Authorities 
„ Teachers 
„ Employers 
„ Employees 

The Minister of Education nominates 20 representatives which at 
present cover the following interests: 

Association of Education Conunittees: Wool Industry: Management 
Education: Glass Technology: Chemical Engineering: Banking: General 
Clerical and Administrative Work — Commerce: Civil Engineering: Elec- 
trical Engineering: Education and Research — Rayon: Petroleum Tech- 
nology: Grocery Trades: Building: Insurance: Industrial Art and 
Design: Management and 'Time and Motion Study’: Steel Industry: 
Cotton Industry (Technologist): Dress Design and Women’s Clothing 
Trades: Plastics Consultant. 



REGIONAL ADVISORY COUNCILS FOR 
FURTHER EDUCATION; ENGLAND AND WALES 

London and Home Counties Regional Council for Higher Technological 
Education, Tavistock House South, Tavistock Square, London, 

WAI. 

Soi4ini Regional Council for Further Education, Shire Hall, Reading. 
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Regional Council for Further Education in the South-West* 12 Lower 
Castle Street* Bristol 1. 

West Midlands Advisory Council for. Technical* Commercial and Art 
Education, 141 Great Charles Street* Birmingham 8. ' 

Regional Advisory Council for Further Education in the East Midlands* 
12 King John's Chambers, Bridlesmith Gate, Nottingham, 

East Anglian Regional Advisory Council for Further Education* 
County Education Office, Stracey Road, Norwich. 

Yorkshire Council for Further Bklucation, 85 Park Square, Leeds 1. 

Regional Advisory Council for Further l^ucation in the North-West* 
88 Blackfriars Street, Manchester 8. 

Northern Advisory Council for Further Education, 5 Grosvenor Villas* 
Grosvenor Road, Newcastle-upon-Tyne 2. 

Welsh Joint Education Committee (Technical Education and Further 
Education Department), 2 Cathedral Road, Cardiff. 


REGIONAL ADVISORY COUNCILS FOR 
TECHNICAL EDUCATION IN SCOTLAND 

Aberdeen and North-East Regional Advisory Council for Technical 
Education, Robert Gordon's Technical College, Aberdeen. 

Dundee and District Regional Advisory Council for Technical Educa- 
tion, 17 Bell Street, Dundee. 

Edinburgh and South-East of Scotland Regional Advisory Council for 
Technical Education, Heriot-Watt College, Edinburgh 1. 

Glasgow and West of Scotland Regional Advisory Council for Technical 
Education, Royal Technical CoUege, Glasgow* C.l. 

Highlands and Islands Regional Advisory Council for Technical Educa- 
tion, 88 Academy Street, Inverness. 


SOME GOVERNMENT AND PUBLIC OFFICES 

Only those most directly related to technical education have been 
selected. 

Ministry of Education, The Permanent Secretary* Curzon Street* 

. London, W.l. 

Scottish Education Department, The Secretary* St, Andrew’s House* 
Edinburgh 1. 

Ministry of Education for Northern Ireland* The Permanent Secretary, 
Netherleigh, Massey Avenue, Belfast. 

Ministry of Agriculture and Fisheries* The Permanent Secretary, 8 
Whitehall Place, London, S.W.l. ,, 

Central Scholarships Conunittee and Agricultural Post-Graduate 
Scholarships Committee, 1-4 Cambridge Terrace, Regents Park, 
London* N.W.l. 

British Broadcasting Corporation* Portland Place* London* W.l. 
Ministry of Fuel and Power, Thames House South* MUlbank* London* 
S.W.I. 

Ministry of Health, Savile Row* London, W.l. 

Ministry of Labour and National Service, 8 St. James’s Square* London* 
S.W.1, 

Medical Research Council* 88 Old Queen Street* Westminster* Ixtticloiv 
S.W.1. 
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Diriment of Scientific and Induatrial Research, Charles House, 5-11 
Lower Regent Street, London, S.W.l. 

The National Coal Board, Hobart House, Grosvenor Place, London, 
S.W.1, 

The British Electricity Authority, Great Portland St., London, W.l. 
The Railway Executive, 222 Mhxylebone Road, London, N.W.l. 

The Gas Council, Gas Industry House, 1 Grosvenor Place, London, S.W.l. 


CONSTITUTION OF THE BURNHAM TECHNICAL COMMITTEE 


AuthoriHes' Panel 
County Councils Association 4 
Association of Municipal Cor- 
porations 8 

Association of Education Com- 
mittees 8 

London County Council 2 

Welsh Joint Education Com- 
mittee, Local Authorities 
Sub-committee 1 


Total 18 


Teachera" Panel 
Association of Teachers in 
Technical Institutions 6 

Association of Principals of 
Technical Institutions 2 

National Society of Art Masters 2 
National Union of Teachers 2 
National Federation of Teachers 1 


18 


Joint Honorary Secretaries; one member from each panel; at present 
the Secretary of the Association of Education Committees, and the 
Secretary of the Association of Teachers in Technical Institutions. 


REGIONAL EXAMINING UNIONS AND 
OTHER EXAMINING BODIES 

Union of Lancashire and Cheshire Institutes, 88 Blackfriars Street, 
Manchester 8. 

Union of Educational Institutions, 25a Paradise Street, Birmingham 1. 
East Midlands Educational Union, 82 Dryden Street, Nottingham. 
Northern Counties Technical Examinations Council, 6 Grosvenor Villas, 
Grosvenor Road, Newcastle-upon-Tyne 2. 

City and Guilds of London Institute, 81 Brechin Place, London, S.W.7. 
The Royal Society of Arts, 28 Victoria Street, London, S.W.l. 

The London Chamber of Commerce, 69 Cannon Street, London, E.C.4. 
The Association of British Chambers of Commerce, 14 Queen Anne’s 
Gate, London, S.W.l. 

The National Committee (Scotland) for Commercial Certificates, 178 
Pitt Stiiet, Glasgow, C.2. 


PROFESSIONAL INSTITUTIONS, EDUCATIONAL SOCIETIES 
AND ASSOCIATIONS 

Accountants, Association of Certified and Corporate, 22 Bedford Square, 
W.C.I. 

Accountants of Scotland, Institute of Chartered, 27 Queen Street, 
Edinburgh 2, and 218 St. Vincent Street, Glasgow, C.2. 

Ac||untants of England and Wales, Institute of Chartered, Moorgate 
Mce, E.C.2. 
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Acoountants, Institute of Cost and Woiks, 68 Poitlaad Plaoe» W.l. 
Accountants and Auditors, Society of Inoprporated. Inootpoiated 
Accountants Hall, Temple Place, Victoria Embankment, W.C.2* 
Actuaries, The Institute of, jStaple Inn Buildings, Holbom, W.C.I. ' 
Adult Education, The National Institute of, 85 Queen Aime Street, 
S.W.I. 

Advertising Association, The, 110 Fleet Street, E.C.4. 

Advertising, Institute of Incorporated Practitioners in, 44 Belgrave 
Square, S.W.l. 

Aeronautical Society, The Royal, 4 Hamilton Place, W.l. 

Agricultural Engineers, The Institute of Bri^h, 24'Portland Place, W.l. 
Agricultural Society of England, The Royal, 16 Bedford Square, W.C.l. 
Agricultural Society of S^tland, The Royal Highland, 8 EgUngton 
Crescent, Edinburgh. 

Architects, The Royal Institute of British, 66 Portland Place, W.l. 
Architects, Institute of Naval, 10 Upper Belgrave Street, S.W.l. 
Architects, Institute of Registered, 47 Victoria Street, S.W.l. 
Architects and Surveyors, Faculty of, 40 Portman Place, W.l. 
Architects and Surveyors, The Incorporated Association of, 75 Eaton 
Place, S.W.I. 

Arts Council of Great Britain, The, 4 St. James Square, S.W.l. 

Art Education, National Society for, 80 London Road, Leicester. 

Art, Society for Education in, 87 Dennison House, 086 Vauxhall Bridge 
Road, S.W.l. 

Bakery Education, National Board for, 1 Buckingham Palace Gardens, 
Buc^ngham Palace Road, S.W.l. 

Biology, The Institute of, Tavistock House South, Tavistock Square, 
W.C.I. 

Boot and Shoe Institution, The British, 85 College Street, Northampton. 
Brewing, The Institute of, 88 Clarges Street, W.l. 

British Association for the Advancement of Science, Burlington House, 
W.l. 

British Industries, Federation of, 22 Tothill Street, S.W.l. 

British Standards Institution, 2 Park Street, W.l. 

Builders, The Institute of, 48 Bedford Square, W.C.l. 

Caterers Association of Great Britain, 185 OidTord Street, W.l. 
Ceramics Institute, The British. 

Chemical Industry, The Society of, 14-10 Belgrave Square, S.W.l. 
Chemical Manufacturers, Association of British, 86 Strand, W.C.2. 
Chemical Society, The, Burlington House, Piccadilly, W.l. 

Chemists, The British Association of, Huchley House, 14 Handley 
Street, W.l. 

Chemistry, The Royal Institute of, 80 Russell Square, W.C.l. 

Coking Industry Association, The British, 74 Grosvenor Street, W.l. 
Chiropodists, The Joint Council of, 59 Gloucester Place, W.l. 
Chiropodists, The Society of, 121 Cavendish Square, W.l. 

Clothing Institute, The, 17 Henrietta Street, W.C.2. 

Clerks of Works Institute of Great Britain, 5 Broughton Road, Thornton 
Heath, Surrey. 

Colour Council, The British, 18 Portland Square, W.l. 

Commerce, Association of British Chambers of, 14 Queen Anne’s Gate, 
S.W.I. 

Concrete Federation, British Cast, 17 Amherst Road, London, W.18jr 
Cotton Board, The, Fountain House, Fountidn Street, Manchester 2. 
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DeooratOTB^ The Incorporated Institute of British, Drayton House, 
Cioidon Street, W.C.I. 

Design and Industries Association, 18 Suffolk Street, S.W.l* 

Dietetics, The, British, Association (lnc.)» 261 Brompton Road, S.W.8. 

Domestic Studies, The Natiohal Council of, 75 Ferme Road, Ferme 
Park, N.8. 

Dyers and Colourists, The Society of, 19 Piccadilly, Bradford, Yorks. 

E^nomic Engineering, The Institute of, 26 Victoria Street, S.W.l. 

Economic Society, The Royal, c/o The Marshall library, Downing 
College, Cambridge. 

Education Association, National, 72 Vallance Road, N.22. 

Education Committees, Association of, 10 Queen Anne’s Gate, W.l. 

Education, UNESCO, Avenue Kleber, Paris 16eme. 

Educational Institute of Scotland, The, 46 Moray Place, Edinburgh 8. 

Educational Research, National Foundation for, 70 Wimpole Street, W.l. 

Educational Visits and Exchanges, Central Bureau for, Hamilton House, 
Bidborough Street, W.C.l. 

Electrical ^sociation for Women, 86 Grosvenor Place, S.W.l. 

Electrical Development Association, British, 2 Savoy Hill, W.C.2. 

Electronics, The Institution for, 20 Buckingham Street, W.C.2. 

Employers Confederation, British, 21 Tothill Street, S.W.l. 

Engineering Draughtsmen and Designers, Institution of. Grand Build- 
ing, Trafalgar Square, W.C.2. 

Engineering Society, The Illuminating, 82 Victoria Street, S.W.l. 

Engineers, The In^tution of British Agricultural, 24 Portland Place, 

W.l. 

Engineers, The Institution of Chemical, 66 Victoria Street, S.W.l. 

Engineers, The Institution of Civil, Great George Street, Westminster, 
S.W.I. 

EngineeiB, The Institution of EUectrical, Savoy Place, W.C.2. 

Engineers, Institution of Fire, 94 Southwark Bridge Road, S.E.l. 

Engineers, The Institution of Gas, 17 Grosvenor Crescent, S.W.l. 

Engineers Guild Ltd., The, 78 Buckingham Gate, S.W.l. 

Engineers, The Institution of Heating and Ventilating, 75 Eaton Place, 
S.W.I. 

Engineers, The Institution of Highway, 47 Victoria Street, S.W.l. 

Engineers, Society of (Incorporated), 17 Victoria Street, S.W.l. 

Engineers, The Institution of Locomotive, 28 Victoria Street, S.W.l. 

Engineers, The Institution of Marine, 85 Minories, E.C.8. 

Engineers, The Institution of Mechanical, Storey’s Gate, St. James 
Park, W.l. 

Engineers, The Institution of Mining, Salisbury House, Finsbury 
Circus, E.C.2. 

Engineers, The Institution of Municipal, 84 Eccleston Square, S.W.l. 

Engineers, The Institution of Production, 86 Portman Square, W.l. 

Engineers, The British Institute of Radio, 9 Bedford Square, W.C.l. 

Engineers, The Institution of Structural, 11 Upper Belgrave Street, 
S.W.I. 

Engineers, The Institution of Water, Parliament Mansions, Abbey 
Orchard Street, S.W.l. 

Examinations Board, Associated, City and Guilds of London Institute, 
81 Brechin Place, S.W.7. 

Exchange of Students for Technical Experience, The International 
the (I.A.E.S.T.E.), Imperial College of Technology 
^Sdence, S.W.7. 
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Export* The IniUtute of* 140 Cnmiwell Road* 

Faraday* The — Society, 0 Grays tnn Square* W.C.I. 

Fuel, The Institute of, 18 DevonidiixO Street* PorUand Place* W.l. 
Gas Federation, The Women's* 1 GAMvenor Place* S.W.l. 

Glass Technology, The Society of, 20 Haliom Gate Road, Sheffield 10. 
Good Housekeeping, The Institute of* 80 Grosvenor Gardens, S.W.l. 
Health, Royal Society for the Promotion of, 90 Buckingham Palace 
Road, S.W.l. 

Highway Engineers, The Institution of* 47 Victoria Street* S.W.I. 
Horological Institute, The British, 85 Northampton ^uare, E.C.l. 
Hotel and Catering Institute, The, 24 Portinan Square, W.l. 

Housing, The Institute of, 87*-88 Strand, W.C.2. 

Housing and Town Planning Counc^ (Inc.), National, 42 Devonshire 
Street, W.l. 

Houseworkers, National Institute of, 52 Mount Street, W.l. 

Industrial Ad^nistration, The Institute of, 8 Hill Street, W.l. 
Industrial Psychology, T^ National Institute of, 14 Welbeck Street, 
W.l. t 

Industrial Technicians, The Institute of, 67 Lord Street, Liverpool 2. 
Industrial Supervisors, The Institute of, 47 Teniple Row, Birmingham 2. 
Industrial Welfare Society, The, 48 Biyanston Square, W.l. 
Institutional Management Association, The, 824 Grays Inn Road, W.C.l. 
Insurance Institute, The Chartered, 20 Aldermanbury, E.C.2. 

Iron and Steel Institute, The, 4 Grosvenor Gardens, S.W.l. 

Launderers, The Institute of British — ^Ltd., 10-17 Lancaster Gate, W.2. 
Management, The British Institute of. Management House, 8 Hill 
Street, W.l. 

Mathematical Association, The, 87 Pixmore Way, Letchworth, Herts. 
Meat, Institute of, Bristol House, Holbom Viaduct, E.C.l. 

Medical Laboratory Technology, Institute of. 

Metallurgical Education, Joint Conunittee on, 4 Grosvenor Gardens, 
S.W.l. 

Metallurgists, The Institution of, 4 Grosvenor Gardens, S.W.l. 

Metals, The Institute of, 4 Grosvenor Gardens, S.W.l. 

Microscopical Society, llie Royal, Tavistock House South, Tavistock 
Square, W.C.l. 

Minerological Society, The, British Museum, S.W.7. 

Mining ^sociation of Great Britain, 96 Piccadilly, W.l. 

Mining Institute of Scotland, Royal Technical College, Glasgow. 

Mining and Metallurgy, The Institution of, Salisbury House, Finsbury 
Circus, E.C.2. 

Mining Surveyors, The Institute of, 85 Church Street, Barnsley. 

Motor Industry, Institute of the Incorporated, 40 Queen’s Gate, S.W.7. 
Municipal Treasurers and Accountants (Inc.), Institute of, 1 Bucking- 
ham Place, S.W.l. 

Nursing Council for England and Wales, The General, 23, Portland 
Place. W.l. 

Office Management Association, Management House, Hill Stteet, W.l. 
Optical Association, The British, 65 Brook Street, W.l. 

Optical Practitioners, The Association of, 65 Brook Street, W.l. 
Parliamentary and Scientific Conunittee, 6 Queen Anne’s Gate, S.W.l. 
Painter-Etchers and Engravers, Royal Society of, 26 Conduit Street, 
W.l. 

Paintcrs-Sculptors-Engravers, National Society of, 195 Piccadilly* W.l. 
Painters and Water Colours, The Royal Institute of, 195 Piccadilly, W.l. 
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P^FBonnel Management, The Instate of, 2--10 HiU Street, W,l. 
Petroleum, The Institute of, 26 Portland Place, W.l. 

Phannaoeutical Society, The, 17 Bloomsbury Square, W.C.l. 
Photographic Society, TTie Roy^ 16 Princes Gate, S.W.7. 
Photographers, Institute of Riitish, 49 Gordon Square, W.C.l* 
Physics, The Institute of, 47 Belgrave Square, S.W.I. 

Plastics Institute, The, The Adelphi, Adam Street, W.C.2. 

Plumbing Industry Further Education CoundL 
Preceptors, College of, 2-8 Bloomsbury Square, W.C.l. 

Printers, Tlie Federation of Master, 11 Beresford Row, W.C!!l. 
Productivity Council, British, 21 Tothill Street, S.W.l. 

Public Administration, The Institute of, 76a New Cavendish Street, W.l. 
Purchasing Officers Association, 146a Queen Victoria Street, E.C.4. 
Quarrying, Institute of, Salisbuiy Square House, E.C.4. 

Research, Department of Scientific and Industrial (D.S.I.R.), Charles 
House, 5-11 Regent Street, S.W.l. 

Road Transport (Engineers Inc.), The Institute of, 69 Victoria Street, 
S.W.I. 

Royal Institution of Great Britain, 21 Albemarle Street, W.l. 

Royal Society, The, Burleigh House, Piccadilly, W.l. 

Rubber Industry, The Institution of the, 12 Whitehall, W.l. 

Rural Industries Bureau, 85 Camp Road, Wimbledon, S.W.19. 

Sales Managers’ Association, The Incorporated, 4 Holbom Place, W.C.l. 
Sanitary Engineers, Institution of, 118 Victoria Street, S.W.l. 
Seafarers’ Education Service, College of the Sea, Mansbridge House, 
207 Balham High Road, S.W.17. 

Secretaries, The Chartered Institute of, 14 New Bridge Street, E.C.4. 
Secretaries, The Corporation of, 28 Fitzroy Square, W.l. 

Shipbrokers, The Institute of Chartered, 68 Fenchurch Street, E.C.8. 
Spectacle Makers, The Worshipful Company of. Apothecaries Hall, 
Blacl^ars Lane, E.C.4. 

Statistical Society, The Royal, 21 Bentinck Street, London, W.l. 
Surveyors, The Institute of Quantity, 99 Gloucester Place, S.W.l. 
Surveyors, The Royal Institution of Chartered, 12 St. George Street, 
S.W.I. 

Television Society, The, 164 Shaft^bury Avenue, W.C.2. 

Textile Institute, The, 10 Blackfriars Street, Manchester 8. 

Timber Development Association Ltd., The, 21 College Hill, E.C.4. 
Town Planning Institute, 18 Ashley Place, S.W.l. 

Trade Union (ingress. Education Committee, Transport House, Smith 
Square, S.W.l. 

Transport, The Institute of, 80 Portland Place, W.l. 

Trichologiks, The Institute of, 116 Gloucester Place, W.l. 

Valuers’ Institution, The, 68 Gloucester Place, W.l. 

Visual Aids, Educational Foundation for, 88 Queen Anne Street, W.l. 
Visual Education, Council for, 18 Suffolk Street, S.W.l. 

Welding, Institute of, 2 Buckingham Palace Gardens, Buckingham 
Palace Road, S.W.l. 

Wool Secretariat, The International, Dorland House, 18-20 Regent 
Street, W.l. 

Workers’ Educational Association, Temple House, 27 Portman Square, 
W.l. 

Works Managers, Institution of, 67-68 Chandos Place, W.C.2. 
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a. National Certytcates and Dipkmaa 

Ymr ef ItUfodtieHoH 

Mimitln ofEducmUom 
Ruht (kimUng yu 
Sekomt No,: 

Mechanical Engineering 

1921 

106 

Chemistry 

1021 

100 

Applied Chemistry 

1047 

100 

Electrical Engineering 

1028 

127 

Naval Architecture 

1026 

105 

Building 

1020 



Reconstituted 

1948 

101 

Textiles 

1084 

102 

Commerce 

1080 



Reconstituted 

1051 

104 

Production Engineering 

1911 

106 (P) 

Civil En^eering 

Applied Physics 

1948 

107 

1045 

114 

Metallurgy 

1045 

111 

Chemical Engineering 

1051 

122 

Mining 

Mine Surveying 

1052 

128 

1952 

128 

b. Allied Schemes 

DaU of EstablishttmU 

Ministry of Education 
Rula No.: 

National Craftsman^s Certificate 

1947 

115 

National Retail Distribution Cer- 
tificates 

1950 

121 

National Bakery Diploma 

1950 

117 

c. Ministry of Education and Certificates in Art 


including National Diploma in Design 

1054 

110 


d. RepresenUUwea on Joint Committees 
The Association of Technical Institutions, the Association of Prin- 
cipals of Technical Institutions, and the Association of Teachers in 
Technical Institutions are represented on the following Joint Com- 
mittees: 

Chemistry and Applied Chemistry 
Commerce 

Chemical Engineering 

National Re^ Distribution Certificates. 


THE ICESEARCH ASSOCIATIONS 
Note: R.A.=Research Association 

British Baking Industries, R.A., Baking Industries, R.S., Chorleywood, 
Herts. 

British Boot, Shoe and Allied Trades, R.A, Satra House, Rockingham 
Road, lettering, Northants. 
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British Cast Iron, R.A., Bordesley Hall, Alvechuich, Birmingham. 

British Ceramic, R.A., Queen’s l^ad, Penkhull, Stoke-on-l^nt. 

British Coal Utilisation, R.A., Randalls Road, Leatherhead, Surrey. 

British Coke, R.A., 74 Grosvenor Street, London, W.l. 

British Cotton Industry, R.A'., Shirley Institute, Didsbury, Manchester. 

Cutlery R. Committee, Light Trades House, Melbourne Avenue, 
Sheffield 10. 

British Electrical and Allied Industries, R.A., Thomcroft Manor, 
Dorking Road, Leatherhead. 

British IRit and Allied Feltmakers’, R.A., Stanley House, Manchester 
Road, Droylsden, Lancs. 

R.A. of British FlourmiUers, 21 Arlington Street, London, S.W.l. 

British Food Manufacturing Industries, R.A., Randalls Road, Leather- 
head. 

Fruit and Vegetable Canning and Quick Freezing, R.A., Chipping 
Campden, Glos. 

R. Committee of the Furniture Development Council, 11 Adelphi Ter- 
race, Robert Street, London, W.C.2. 

British Gelatine and Glue Research Association, Sardinia House, 52 
Lincoln’s Inn Fields, London, W.C.2. 

Hosiery and Allied Trades, 4 First Avenue, Sherwood Rise, Nottingham. 

British Hydromechanics, R.A., Netteswell Road, Harlow, Essex. 

British Internal Combustion Engine, R.A., 111-112, Buckingham 
Avenue, Trading Estate, Slough. 

British Iron and Steel, R.A., 11 Park Lane, London, W.l. 

British Jute Trade, R.A., Kinnoull Road, Kingsway West, Dundee. 

Lace, R.A., Glaisdale Drive, Bilborough, Nottingham. 

British Launderers’, R.A., The Laboratories, Hill View Gardens, 
Hendon, N.W.4. 

British Leather Manufacturers’, R.A., Milton Park, Egham, Surrey. 

Linen Industry, R.A., The Research Institute, Lambeg, Lisburn, Co. 
Antrim, Nr. Ireland. 

Parsons and Marine Engineering Turbine, R. and Design A., Pametrada 
Research Station, Wallsend-on-Tyne. 

Motor Industry, R.A., Great West Road, Brentford, Middlesex. 

British Non-Ferrous Metals, R.A., Euston Street, London, N.W.l. 

R.A, of British Paint, Colour and Varnish Manufacturers, The Paint 
Research Station, Waldegrave Road, Teddington, Middlesex. 

British Paper and Board Industry, R.A., St. Winifred’s Laboratories, 
Welcomes Road, Kenley, Surrey. 

Printing, Packaging and Allied Trades, R.A., Patra House, Randalls 
Road, Leatherhead. 

Production Engineering, R.A., of Great Britain, Staveley Lodge, 
Melton Mowbray, Lieics. 

British Rayon, R.A., Bridgewater House, 58 Whitworth Street, Man- 
chester 1. 

R.A. of British Rubber Manufacturers, Shawbury, Shrewsbury, Shrop- 
shire. 

British Scientific Instrument, R.A., 20 Queen Anne Street, London, W.l. 

British Shipbuilding, R.A., 5 Chesterfield Gardens, Curzon Street, 
London, W.l. 

Coil Spring Federation, R.A., 40 Grosvenor Gardens, London, S.W.l. 

CodLTar, R.A., Oxford Road, Gomersal, Nr. Leeds. 

Bifflsh Welding, ILA., 29 Park Crescent, London, W.l. 
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R. Committee of the British Whiting Federation, 12 Buckingjiam 
Street, Strand, W.C.2. 

Wool Industries, R.A., Torridon, Headingley, Leeds 6. 

Association of Special Libraries and Information Bureaux, 4 Palace 
Gate, London, W.8. 

Manchester Joint Research (jouncil, Ship Canal House, King Street, 
Manchester 2. 

Note: 

Details of the Research Associations are given in the Annual Report 
of the Department of Scientific and Industrial Research (Charles House, 
5-11 Regent Street, S.W.l), and in the Ministry of Education Letter 
to L.E.A's. (F.E.C.L., 10-54: Research Associations. T. 665/64). 


COLLEGES WITH SANDWICH COURSES 

Note: Where possible, after the name of the college the following are 
given in order: 

StU^ect, e.g. Mech. Eng., Elect. Eng., Chem. Eng., or Bldg. Unusual 
subjects will be given fully. 

Entry Standard^ e.g. S.l, S.2, S.8, Adv. G.C.E., Ord. G.C.E. 

Duration in years ^ e.g. 4y. 

Period in college I industry^ e.g. 6m/6m means 6 months each in college 
and industry, Iw/lw means 1 week turnabout. 

Academic Award, e.g. H.N.D., O.N.D., H.N.C., O.N.C,, etc. 
Coll. Assoc. = College Associateship. Coll.H,D.= College Higher 
Diploma. 

Date Course Started. 

Professionals exemptions are too varied to be denoted and 
information must be gained from the College. 

BIRMINGHAM, College of Technology; Elect. Eng.; Ord. G.C.E./Adv. 

G. C.E. ; 5y/4y; 6m/6m; Coll. Dipl. 1954. 

BRISTOL, College of Technology; Bldg.; S.8; Adv. G.C.E.; 8Jy; 7m/5m; 

H. N.D.; 1952. Mech. Eng.; 8y; fim/Gm; H.N.D. 

BRISTOL, College of Commerce; Management Studies; ly; 2 terms 
' college, 1 term industry; no award. 

CANNOCK CHASE, Mining and Technical College: Mining; 2y; 

6m/6m; H.N.C. and Under Manas’s Cert. 

CARDIFF, College of Technology and Commerce; Bldg.; Adv. G.C.E.; 

8y; 2 terms/1 term first 2 years only; H.N.D. ; 1947. 

COVENTRY, Technical College: Mech. Eng.; 8y; 6m/6m; Coll. Assoc. 
CRUiVCLIN, Monmouthshire Technical College; Mech.Eng.; Ord. G.C.E.; 
2y; 7m/5m; O.N.D.; 1952. 

DARLINGTON, Technical College; Mech. Eng.; S.2; 4y; 6m/0m; 
H.N.D.f*1968. 

ENFIEl^, Technical College; Civil Eng.; Adv. G.C.E.; S.2; 4y; 6m/6m; 
profesmnal exams, ducct; 1958. Elect. Eng.; Adv. G.C.E.; S.8; 
8iy; 6m/6m; H.N.D.; 1952. Mech. Eng.; Adv. G.C.E.; S.8; 8y; 
6m/6m; H.N.D.; 1951. Prodn. Eng.; Adv. G.C.E.; S.8; 8y; 6m/6m; 
H.N.D.; 1951. Management Inter, and Final; 2y; 17 weeks college 
each year. ' 

GATESHEAD, Technical College; Mech. Eng.; S.2; 4y; 6m/6m; H.N.D.; 
1951. 
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HATFDSLD, Technical College; Pielim. Diploma; S.1; ly; 6m/6m; 1658. 

Eng. 2/8y; O.N.D./H.N.D.; 1644. f 

HENDON, Technical College; M^h. Eng.; Ord. G.C.E.; Si; 4y; 8w/8w; 

O.N.C., H.N.C., endorsements; 1652. 

KINGSTON-UPON-HULL, technical College; Aero, Eng.; 4y; 6m/6m; 
H.N.D. 

KINGSTON-ON-THAMES, Technical CoUege; Mech. Eng.; 8y; 

6m/6m; H.N.D. Prodn. Eng.; 8y; 6m/6m; H.N.D. 

LEEDS, College of Technology; Mech. Eng.; S.2; 4y; 6m/0m; H.N.D.; 

1652. Elect. Eng.; S.2; 4y; 6m/6m; H.N.D.; 1658. 

LEICESTER, College of Technology and Commerce; Industrial Man- 
agement; ly; 6 months direct^ reading sandwiched between 8 
separate months full-time study in residence. 

LONDON; 

Brixton School of Building; Bldg.; Adv. G.C.E.; S.8; 84y; 6m/0m; 
H.N.D.; 1651. 

Borough Polytechnic; Elect. Eng.; Ord. G.C.E.; S.2; 4y; 6m/6m; 
H.N.D.; 1648. Mech. Eng.; Ord. G.C.E.; S.2; 4y; 6m/6m; H.N.D.; 
1652. 

Northampton Polytechnic; Aeronautical Eng.; S.2; 4y; 6m/0m; Col- 
lege Diploma; 1658. 

Soutii-East London Technical College; Elect. Eng.; Old. G.C.E.; S.l; 
4y; Iw/lw; O.N.C., H.N.C.; 1948. Mech. Eng.; S.l; Ord. G.C.E.; 
4y; Iw/lw; O.N.C., H.N.C.; 1948. 

Woolwich Polytechnic; Civil, Mech., Elect. Eng.; Adv. G.C.E.; 8y; 
adequate science subjects, 4y; 80w/22w; B.Sc. (London) and/or 
H.N.D.; 1984. 

MIDDLESBROUGH, Constantine Technical College; Mech. Eng.; S.2; 
8y; 6m/6m; H.N.D.; 1988; also S.l; 2y; 9m/8m; O.N.D.; 1652. 
Elect. Eng.; S.2; 8y; 6m/6m; H.N.D.; 1988. Struct. Eng.; S.2; 8y; 
6m/6m; H.N.D.; 1941. Metallurgy; S.2; 8y; 6m/^; Coll.H.D.; 1945. 
Chem.; S.2; 4y; 6m/6m; Coll.H.D./sit A.R.I.C. exam.; 1953. Pattern 
Making and Foundry Tech.; 2y; 9m/8m; College Ord. Dipl. 
NEWCASTLE-ON-TYNE, Rutherford Technical CoUege; Elect. Eng. 
and Mech. Eng.; each 8y; yrs 1 and 2-4m coU./8m industry; yr 
8-8m coU./4m industry; O.N.D. 

PORTSMOUTH, CoUege of Technology; Elect. Eng.; S.2; 4y; 8m/8m; 
H.N.D.; 1952. 

ROTHERHAM, Technical College; Mech. Eng.; S2; 4y; 6m/6m; 
H.N.D.; 1958. 

RUGBY, CoUege of Technology and Art; for London B.Sc.(Eng.); 
p-time day release to Part I Final, then 8rd term qf 4th year^and 
whole of 5th year fiiU-time in coUege. 

SALFORD, Royal Technical CoUege; Mech. Eng.; S.2; 4y; 6m/6m; 
H.N.D. and CoU. Assoc.; 1949. Elect. Eng.; S.2; 4y; 6m/6m; H.N.D. 
%nd CoU. Assoc.; }949. Bldg.; S.8; Adv. G.C.E.; 8y;^^/6m; CoU. 
Assoc.; 1958. Textiles; Adv. G.C.E.; S.8; 8y; 7m/5m; CoU. Assoc.; 
1958. Gas Eng. (Production and Distribution) O.^M.^ech. or 
Chem.; 8y; 6m/6m; CoU. Assoc. 1954. Chemical Eng.; O.N.C. Mech. 
or Chem.; Adv. G.C.E.; 8y; 6m/6m; CoU. Assoc. 1955. Bakery; S.l; 
8y; 6m/6m; Ord. National Bakery Dipl. 1954. 

SMETHWICK, Chance Technical CoUege; MetaUurgy plhs Production 
Jbgineering; S.l; 5y; O.N.C., H.N.C. MetaU., H.N.G, Prodn. Eng.; 
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STAFFORD, Technical College; Elect. Eng.^ 8y; ^ 1-1 tenn worka; 

yt II-2 tenns worics; yr lll-l term works; H.N.D. 
STOKE-ON-TRENT, North Staffordshire Technical College; Ceramics; 
G.C.E. Ord. with Chemistry; 8y; 6m/0m; Coll. Mgrs. Cert, in Pottery 
or Claywares; 1085. Vitreous Pkiaroelling; G.C.E. Old.; 8y; 6m/6m; 
College Managers Certif. Mech. Eng.; 8y; 0m/6m; O.N.C.; Elect. 

3y; 6m/6m; O.N.C.; Mining; 2y; 6m/6m; H.N.C. and Under 
Manager’s CeiW. 

SUNDERLAND, Technical College; Elect Eng.; 8.2; Ord. G.C.E.; 8y; 
0m/6m; H.N.D.; 1008; Mech. Eng.; S.2;.OM. G.C.E.; 8y; H.N.D.; 
1008. Naval Architecture; S.2; CM. G.C.E. ; 8y; Coll. Dipl.; 1008. 
Bldg.; 8y; 6m/6m; H.N.D. 

TREFOREST, Glamorgan Technical College; Mech. Eng.; S.2; Ord. 
G.C.E.; 4y; 6m/6m; H.N.D.; 1026. Chem. Eng.; S.2; Ord. G.C.E.; 4y; 
6m/6m; Coll. Dip/sit A.R.I.C. exam.; 1918. Civil Eng.; S.2; Old. 

G. C.E.; 4y; 6m/0m; Coll. Dip.; 1948. Mining Eng.; S.8; 8y; 6m/6m; 
Coll. Dip., Colliery Managers Certif. 1st Class; 1058. Mining Survey- 
ing; S.8; 2y; 6m/6m; Coll. Dip., Mining Surveyors Exam.; 1054. 

WATFORD, Technical College; Eng.; 2y; O.N.C. 

WEDNESBURY, Technical College; Metal; 8y; 0m/6m; H.N.C. 
WIGAN, Mining and Technical College; Mech. Eng.; S.2; 4y; 6m/6m; 

H. N.D.; 1054. 

WOLVERHAMPTON, and Staffordshire Technical College, Prodn. 
Eng.; S.8; 8y; 6m/0m; H.N.D.; 1058. 


THE ENGINEERING JOINT EXAMINATION BOARD 

This has been established by the Institution of Civil Engineers; The 
Institution of Mechanical Engineers; The Institution of Electrical 
Engineers; The Institution of Municipal Engmeers; The Institute of 
Marine Engineers; The Royal Aeronautical Society; The Institution 
of StnictuM Engineers, for the purpose of examining, by means of 
tests in general location, such candidates for studentship and other 
grades as these Institutions may refer to it. 

Enquiries for details should be addressed to the Secretary of the Insti- 
tution concerned. 

ADULT EDUCATION COLLEGES 

The following provide courses of the kind mentioned on p. 102. 
Ashridge, Berkha&sted, Herts. 

Burton Manor, Wirral, Cheshire. 

Cheshunt College, Cambridge. 

Dillington House, Bminster, Somerset. 

Grantley Hall, Nr. Ripon, Yorks. 

Holly Royde (University of Manchester Extra Mural Dept.), SO 
Palatine Road, Withii^^n, Manchester 20. 

Pendley Manor, Tring, Herts. 

Urchfont Manor, Nr. Devizes, Wilts. 

Note. The National Institute of Adult Education (85 Queen Anne 
Street, W.l) publishes a Directory of Organisations, giving details of 
the foxegoi^coUeges and many Ottier Mult education colleges and 
organisations. 
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B.A.C.I.E., 167 

Communications Institute, 519 
Bakery, 804 

Education Advisory Committees (re- 
gional), 805 

Bankers, Institute of, 865 
Barlow Committee Report, 458 ei seq.^ 
460 

Beauty Culture, 851 
Biochemistry, 443 
Biographies, use in courses, 519 
Biology, 442 el seq. 

Biology, Institute of, 428, 448 
Board of Studies, 504 
Boiler Makers' work, 270 
Bookbinding, 817 
Boot and Shoe industry, 85 
Boot and Shoe technology, 306 
Boys’ Clubs, National Association of, 
108 

Brathay Hall Centre, 103 
Bray Committee Report on Art Exami- 
nations, 810, 828 
Brewings 448 

Brewing, Institute of, 443 • 
Brickwork, courses, 282 
British Broadcasting Corporation, 615 
British Electricity Authority, 616 
British Employers* Confederation, 100, 
618 

British Red Cross Society, 848 
B.Sc. (Eng.) London External Degree 
part-time day courses, 112 
Builders, Institute of, 280, 617 
Building Bulletin No. S, 121, 559, 564 
Building Craft Colirses, 282 el seq. 
Building Education, future of, 802 
Building Foremanship and Manige- 
ment Courses, 296 

BuiLding, full-time courses, 208 el seq. 
Building industry, human problems of, 
285 

Building, National Apprenticeil^ 
Scheme, 288 

Building, National Certificate Couitsei, 
2gf el seq. 

Sumlllb, 28, 550 el seq. 
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^ d seg. 


CoUeges of Art — 

Ametion, 820 
number of, 8, 10 
staff, 829 
research, 880 
CoUeges of Commerce — 
distribution, 88, 301 
number, 8, 10 

CoUeges of Further Education, 8, 9, 47, 
49, 125 

CoUeges of Technology, number of, 8 
Colliery Managers' Certificates, 402 
Colombo Plan, 455 
Commerce, 861 et aeq. 

Association of British Chamlicrs of, 
867 

Present eontroversies, 870 
Commen c CoUeges, 507 et aeq. 
Commerce. Courses — 

Degree, 864 
Full-tiine, 868 el aeq. 

National Certificate, 867 
Part-time, 865 
Professional, 865 

Commerce, The National Association 
for th(^ Advancement of Education 
for, 167 

Commerce students, lack of deferment, 
81 

Commerce, teaching niethods, 882 
Commercial and Industrial Educa- 
tion, The British Association for 
(B.A.C.I.E.), 167 
Commercial art, 814 et aeq. 
Communications in industry, 519 
Communications Institute, B,A.C.I.E., 
519 

Community service, 845 
Concrete Practice Course, 801 
Conditional Aid Funds, 191 
Confectionery, 894 
Consultants to industry, stoff, 580 
Cookery, courses, 884 et a^. 

Cookery, National School of, 885 
^-operation between industry and 
education, 197 d aeq, 
*Co-operative’ courses, American, 80 
Corporate life in coUege, 524 d aeq, 
n Board, 188, 422 
n industry, 85, 421 
Counteip^ Funds, 560, 584 
County Colleges, 107 d aeq, . 

Content of courses, 115 
EducaUosi Act, § 43, 107, 109 ^ 

Effect of bulge, 108 d aeq. 

Future, 575 

Proportion now in attendanoe, 108 
Uml arrangements, 110 
Course-work profUds, 125 
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Coune§ — 

Comparable courses in Science and 
Technology, Universities and Tech- 
nical Colleges, 526 
Range and quality, 124 et aeq., 
Recognitions under Circular 255, 610 
et seq. 

Craft Apprentices, 250 
Craft courses, 114 
Craft, deflnition, 447 
Craft students — 

Ability of, 226 et seq. 

Previous schooling, 228 
Craft training, 572 
Crafts Centre of Great Britain, 327 
Craftsman Certificate, National, 160 
Cremer Report on Chemical Engineer- 
ing, 398, 400 


Danish Folk High Schools, 116 
Day Continuation Schools, 50, 186 
Day course, standards of, 125 et seq. 
Day-release problems, 199 et seq. 
Day-release courses (sec also Part-time 
day courses), 1 12 
County College Group, 105 et seq. 
Beyond County College Group, 205 
and Evening Classes, 206 
from various industries, 110 et seq,, 
198 

Problems of, 197 et seq. 

Deck Officers, training, 414 
Deferment of National Service, 79 et 
seq., 101, 107, 368 
Degrees, American, 459 
Department of Scientific and Indus- 
trial Research (D.S.I.R.), 196, 628 
Departmental Heads' meeting, 505 
Departments, growth of, 86, 426 
Depressed areas, 86 
Design and aesthetics (new buildings), 
559 

Design an^ function (new buildings), 
558 

Design centres, 827 

Design, National Diploma in, 814 

Designers, 814 

Dietetic Association, British, 849 
Diploma courses — 

Higher, 84 

Higher National, 85, 114 
Entries and Awards, 155 
Diploma in Technology (Dip.Tech.), 
469, 577, 578 et seq. 

Diplomas, Awarded in European coun- 
tries, 456 

Directed practical training, 408 
Domestic courses, 886 
DoMftic Studies, National Council of, 
T#r, 850 * 


Dress Design, 815 
Dressmaking, 882 et seq. 

Duke of Edinburgh's Conference, 180 


‘Early Leaving' Report, 244, 574 
East Midland Educational Union 
(E.M.E.U.), 147 
Education Act, 1944 — 

§ 39 Further Education, 8 
§ ^7, 3 et seq. 

§ 43, County Colleges, 107 et seq. 
Minister's Powers, 481 
Education, Central Advisory Council 
for, 574 

Education Committees, Association of, 
582 

Education Department in firms, 186 
Education for flexibility, 180, 566 
Education for Industry and Commerce, 
National Advisory Council, 470 
Constitution, 614 
1050 Report, 480 
Education for quality, 566 
Education, Journal of, 540 
Education, officers in industry, 210 
Education schemes in industry, 188 et 
seq. 

Educational psychology, list of re- 
searches, 586 

Educational Research, National Foun- 
dation for, 581 

Educational societies, addresses, 616 et 
seq. 

Electrical Association for Women, 840, 
845 

Electrical engineering — 

Ordinary National Certificate, 264 
Higher National Certificate, 264 
Sandwich Courses, 270 
Electrical Engineers, Institution of, 265 
Electrical installations work, 277 
Electrical Technicians, Report on, 579 
Eleven-plus examination, 88 
Embroidery, 817, 884 
Employees, selection of, 228 et seq. 
Employers' Confederation, British, 190 
Employment, changes in, 176 et seq, 
and day release, 112 
Employment and Training Act, 1948, 
285 

Engaged couples, courses for, 888 
Engineering apprentices, 251 
Works trairung, 240 
Engineering, branches of, 248 
Engineering, College graduate appren- 
tice, 252 

Engineering courses, 245 et seq. 
Engineering, City and Guilds course, 
278 et seq. 

Engineering craft apprentices, 250 
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Engineering, definitions of, 245 it aeq. 
Engineering Education, American So- 
ciety for, 86 

Engineering Joint Examinations Board, 
260, 625 

Engineering Laboratory Practice. Bul- 
letins, 540 

Engineering, London University de- 
gree, 258 

Engineering, origins of, 245 
Engineering, training in, 247 
English, 519 

Enrolment week problems, 237 et seq. 

Entry standards, 78, 224 

Eotcchnic phase, 88 

Equal pay, 532 

Equality of opportunity, 229 

Equipment, 550 et scq., 501 

Gifts from industry, 502, 564 

Obsolescence of, 185 
Escalation between courses, 115, 282 
Establishments of Further Education, 
8 

Evening classes, 118 ef aeq. 

Difficulties, 119 ri seq. 

Range of subjects, 117 
Evening institutes and technical col- 
leges, 122 
Examinations— 

National Certificate, assessed, 157 et 
seq. 

Work of Professional Institutions 
and Examining Bodies, 148 et seq. 
Exehangc of Students (I.A.E.S.T.E.), 
214, 217 

Exchange of Teachers, 580 
Executive Development Programme 
(B.I.M.), 212 et aeq. 

Exhibition, J85J, 1862, 21 
Experiments, Notes for Guidance and 
Suggestions, 541 
EJxport trade, 379 
External degree system, 1 00 
External relations, 588, 580 


Fisher Act, 22, 109, 576 
Flax processing, 85 
Flexibility, education for, 180, 567 
Flexibility in courses, 451 
Folk High Schools, Danish, 110 
Food Technology, 408 
Foreign languages, 878 
Foreign students, 571 
Foremanship courses, 296, 375 
Foster parents, courses for, 842 
Fount! ry technology, 404 
Frankland Chemical Society, 49 
Freedom and education, 481 et seq. 
Freciloin and go\emance, 481 et seq. 
Fuel IVchnolog}^ 405 
Full Technological Certificates (City 
and Guilds), 114 
Building crafts, 284 
Engineering, 251 , i75, 277, 278 
Full-time Courses, 69 et seq., 515 
Analysis of age groups, 82 
Futun*, 578 

Recruitment and Qualifications, 84 
Ct seq. 

Students from part-time courses, 02 
et seq., 578 

Full-time education, U.K. and U.S.A., 
5 

Full-time students, 515, 524 
Funds, Conditional Aid /Counterpart, 
560, 584 

Furniture design, 317 
Furniture in colleges, 562 
Furniture technology, 406 
Further Education 

§ S9 of Education Act, 8 
Colleges of, 8, 9, 47, 49, 125, 576 
Increase of enrolments, 6, 7 
Pamphlet No. 8, 576 
Range of subjects and activities, 7, 8 
Total enrolments, 1 95 2 153, 4 
Further Education Establishments 
Local colleges, 570 
Technical colleges, 8, 10 
Tj'pes of. Table 3, 8 


Fabric design, 817 
Factories, H.M. Inspector, 502 
Failure, causes of, 225, 433, 515 
Federation of British Industries, 181, 
189 

Fermen|atioii industries, 448 
Festival of Britain, 21 
Fiqpuioe, 481 

Financial and administrative considcra- 
tions, 464 

Financial grants^^by Local Education 
Authorities, 525 et aeq. 

Fine Ait, The Slade School of, 824 
Firms, influence on students, 280 
Finns, manufacturing, size of, 200 
First Aid, 880, 848 


Gas Council, 616 

Gas engineering, 407 

General Certificate of Education, 88, 


. 220, 574 

fieneral education 
continued, 115, 567 
defects in, 242 
in a Free Society, 621 
^neral Nursing Council, 81110 
'Ceological/Geographical factors, 82 et 


aeq. 

Gifts from industry, 214, 562 
Income tax rebate, 562 
Girls’ Clubs and Mix^ Clubs, National 
Association of, 198 
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Good Housekeeping Institute, 845, 859 
Governance of colleges, 481 et aeq. 
Governing bodies, 180 et aeq.^ 480 
Government and Public Offices, 015 
Government Training Centres, 1Q5 
Graduate apprentice, 252 
Graduate wives, 400, 480 
Grammar schools (see also Secondary 
schools), 574 

Grantley Hall, courses, 192 
Graphic arts and design, 418 d aeq. 
Growth of colleges, 82, 500 


Hairdrehsino, 851 
Half-day release, 207 
Hand embroidery, 817, 834 
Harvard Committee Ueport, 521, 529 
Heads of Departments 
meetings, 505 
salaries, 588 

Heads of financial estimates, 404 el aeq. 
Health education, 842 
Health Visitors, courses, 851 
Heating and Ventilating Engineering, 
279, 408 

Heating and Ventilating Engineers, 
Institution of, 400, 018 
Higher Diploma courses, 84, 114 
Tabic 24, list of awards, 155 
Higher Diploma sandwich courses, 91 
et aeq. 

Higher National Certificates, 15 
Awards, 155, 157 et aaq* 

Building, 290 " 

Chemical Engineering, 890 
Civil Engineering, 260 
Conime''ce, 867 
Courses, 118 

Eleetrical Engineering, 264 
Gas Engineering, 408 
Meehanical Engineering, 258 
Physics, 486 et aeq. 

Previous education of holders, 224 et 
aeq. 

Production Engineering, 261 
Higher National Diploma 
Awards, 155 
Building, 294 et aeq. 
in Engineering, 270 
Sandwich Courses, 80 d aeq. ^ 
Higher technological education, 446 et 
aeq. 

Ability in the population, 402 
A.T.L Micy &port, 478, 401 
Definition, 447 

Pavliamentary and Scientific Com- 
mittee Report, 454, 578 
Post-war proposals, 468 et aeq. 
P4||-war requirements, 458 et aeq. 
HiUcRft College, 100 


History, 519 

H.M. Inspector of Factories, 502 

H. M. Inspectors, Education, 184, 146, 

148, 150, 539, 556, 501 
General Inspections, 548 
Home influence, 228 et aeq. 
Homcmaking, classes for men, 855 
Homemaking, signposts of, 860 
Homemaking, training by other organi- 
sations, 840 
Home nursing, 848 
Horology, 409 
Hortieffiture, 410 
Hosiery trade, 85 
Hostel accommodation, 524, 568 
Hotel and catering, 88 
Hotel and Catering Institute, 340, 347 
et aeq., 359 

Houseworkers, National Institute of, 
841, 842, 845 

Human relations, 250, 841 
Humanities, 519 d aeq. 

I. A.E.S.T.E., 214, 217 

Income tux rebate on gifts, etc., from 
industry, 214; 562, 504 
Individual Efficiency, Joint Committee 
on, 180 

Induction courses, 185 
Industrial Administration, Institute of, 
212, 872 

Industrial Art Bursaries, 154, 821 
Industrial Artists, The Society of, 828 
Industrial Catchment Area, 89 d aeq. 
Industrial Councils, National Joint, 
190, 572 

Industrial Desi^, The Council of, 322 
Industrial Designer and Consultant, 
817 

Industrial Engineering A.A.C.P. Re- 
port, 888 

Industrial Productivity, 457 
Industrial Psychology, The National 
Institute of (N.I.I.P.), 191, 285 
Industrial Rehabilitation Units, 195 
Industrial Research, Department of 
^ Scientific and (D.S.I.R.), 196, 623 
Industrial Welfare Society, 108 
Industries, Federation of British 
(F.B.L), 189 

Industries, siting of, 80 et aeq. 

Industry and Commerce ^ 

National Advisory Council on Edu- 
cation for, 141, 470, 014 
Representation on Gamming Bodies, 
501 

Industry and education, 172 et aeq. 
co-operation between, probleins of, 
197 
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Industry, Trade and Finance, Man- 
chetUf Guardian Survey, 180 
Inert ideas, 511 

In-servicci. teachers* training courses, 
537 

Insignia awards in technology. (City 
and Quilds), 152, 279 
Inspection of colleges, 543 
Inspectors, H.M., 184, 146, 148, 156, 
589, 556, 561 

Institutional Management Association 
848 

Insurance Institute, Chartered, 865, 
619 

Intelligence and aptitudes, 225 ei seq, 
in the population, 462 
and potential university intake, 464 
Intelligence, range of, in occupations, 
281 d seq. 

Interests and occupational choice, 234 
Internal administration of colleges, 502 
et seq., 545 et seq. 

Internal degrees, London University, 
162 

Interrelation of courses, 74 et seq. 
Invalid cookery, 850 
Interviewing of candidates, 545 
Iron and steel industry, 84 


Jobs instruction, relations, 
METHODS, 195 

Joint Committee for Awards of National 
Diplomas and Certificates, 154 et 
seq.f 621 

Ck)nstitutions, 156 
Building, 287 
Commerce, 368 

Representation on, 155 et seq., 497, 
621 

Joint Consultative Committee of indus- 
try, 190 

Joint $]iducation Committees, 40, 489 
et seq. 

Joint Matriculation Board, 149,674 

Joint Recruiting Board, 80 

Jute Technology, 85 


Laboratoby experiments. Notes for 
Guidance, 541 
Laboratory practice. 

Laboratory technology, 445 
Labour Colleges, National Council of, 
189 . 

Lancashire an^ Cheshire Institutes {set 
Union Df). 

Languages, modem foreim, 878 
LaunilererB, The Institution of British, 
619 * 

Laun^, 852 


Leadership, qualities of, 464 et seq. 
Leather t^nology, 411 
Leisure classes, part-time day, 118 
Liberal education, 115, 518 et seq,, 588 
Liberal Education in a Technical Age, 
Report, 518 

Librarianship courses, 879, 58 
Licensed trade, courses, 849 
Local College of Further Education, 8, 
9, 47, 49, 125, 576 

London Polytechnics, foundation of, 
14 et seq., 22, 68, 64 
London University, external degree 
courses, 160 et seq. 

Chcmistr\% 481 
Commerce, 861 , 866 
Engineering, 253 et seq. 

General, 486 
Physics, 486 

London University, degree courses, 85, 
160 

part-time day courses, 112 seq. 


Machine embroidery, 849 
Machine shop engineering, 278 
Madingley Hall, Cambridge, manage- 
ment courses, 192 
*Make do and mend’ courses, 889 
Maladjusted students, 516 
'Man in Society’, course on, 520 
Management, education and training, 
180, 209 

British Institute of, 211, 187, 872, 
471 - 

Management studies 

Courses in universities, 192 
Diplomas in, 212 

Education and Training for F.B.I. 
Handbook, 181 

in Building courses, 294, 296 et seq. 
Industrial Consultants, Register of, 
211 

in Sandwich courses, 92 
Professional institutions, 194, 876 
QualifiOations, 79 

Manchester and District Advisory 
tkiuncil, 186, 189 
Manchester Guardian Survey, 180 
Man-made ftbres, 85 
Manufacturing firms, sizes of, 200 
Marine Engineering, 412 
Market research, 877 
Markham-Hancock Report, 841 
Marriagb Guidance Council, 840 
Marriage, preparaticil for, 887 
Mastic asphan courses, 287 
Mathematics, 488 d seq. 

Meat and Other Foods, Inspectors of, 

800 . 
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Mechanical engineerinfi; 

Design, City and Guilds, 270 
Inspection, 274 
H.N.C. courses, 258 
O.N.C. courses, 255 
Sandnidch courses, 200 
Mechanical Engineers, Institution of, 
154, 250 

Mechanics* Institutes, 14, 40, 50, 52, 
56,00 

Membership of professional institution, 
157 et^eq. 

Metallurgists, Institution of, 441, 610 
Metallurgy, 420, 440 ei aeq. 

Metalwork 
Art, 816 
Sheet, 275 

Methods engineering, 875 
Middle-aged, retraining of, 358 
Military College of Science, 527 
Millinery, 858 
Miners* Welfare Fund, 84 
Mining Colleges, 84 
Mining education, 84, 401 
Ministry of Agriculture and Fisheries, 
615 

Ministry of Education, 615 
and Art education, 827 
Inspections of colleges, 548 
and Joint Committees, 154, 621 
Short courses, 588 
Ministry of Fuel and Power, 615 
Ministry of Health, 615 
Ministry of Labour and National Ser- 
vice, 615 

and deferment, 79 
Reports on manpower, 455 
Special Aptitude Scheme, 195 
Mixed Clubs and Girls* Clubs, National 
Association of, 198 

Modern Schools (see Secondary Modem 
Schools). 

Motor Industry, Institute of, 278 
Motor vehicle work, 278 
Municipal engineering, 268 
Municipal Engineers,lnstitution of, 269 


National Advisory Council on Edu- 
cation FOR Industry and Com- 
merce, 141, 470 
Constitution, 614 
National CertiOcates 
and Regional Examining Unions, 148 
Countersignature of, 161 
List, 621 

Schemes, 118 aeq. 

National Certifloate students 
ability of, 226 et aeq. 
previous schooling, 228 ' 

Nati(Al Certificate courses. 111, 114, 
145, 154 et aeq. 


Building, 287 
Chemical engineering, 899 
Chemistry, 426, 482 
Commerce, 867, 870 
credit standard, 158, 265 
Engineering, 255 
Gas engineering, 407 
Metallurgy, 440 et aeq. 

Mining, 402 

Naval architecture, 418 
Physics, 486 

selection and progress, Diagram 25, 
289 

Textiles, 422 

National Coal Board, 408, 016 
National Colleges, 11, 891, 603 
Aeronautics, 892 
Food Technology, 408 
Foundry Technology, 404 
Heating, Ventilating and Refrigera- 
tion Engirileering, 408 
Horology, 409 
Leathersellers, 85, 411 
Rubber Technology, 420 
National Committee of Enquiry into 
Vocational and Non-Vocational 
, Education, 518 

Liberal Education in a Technical 
Age, 518 

National Craftsman Certificate, 160, 
278 

Natiopal Diploma in Design, 814, 819 
National Diplomas, 84, 85, 114, 155 
Agriculture, 894 
Engineering, 255 
List, 621 

National Joint Industrial Councils, 190, 
572 

National Retail Distribution Certifi- 
cate, 160 
National Service 

Deferment of, 79 et aeq., 107 
Preparation for, 187 
Nautical courses, 414 
Naval Arcliitecture, 418 
Navigation, 414 
Needlecraft subjects, 882 et aeq. 
Neotechnic phase, 88 
New National Award, Advanced Tech- 
nology, 469, 577, 578 et aeq. 

*Ninth Examiipng Body* (Associated 
Examinations Board), 152 
Non-examining Partnerships, 168 etaeq. 
Northern Counties Technical Examina- 
tions Council (N.C.T.E,C.). 147 
Northern Ireland, Ministry of Educa- 
tion, 615 

Northern Universities, Joint Matricu- 
lation Board, 100 
Joint Scheme with UX.C.I., 149 
Note-taking, 544 
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Nursery Examination Board, National, 
850 

Nursing Council, General, 850 
Nursing, courses, 850 
Nutrition, Royal Sanitary Institute 
Certificate, 840 


Occam's Razor, 424 
for administrators, 501 
Occupational Psychology, 101 
Occupations, choice of, 282 
Office Management Association, 378 
Office staff in colleges, 545 
Oil technology, 415 
Open Days, College, 547, 548 
Operative trainiing, ^70 
Optics, 441 

Ordinary National Certificate courses, 
157 ei seq. 

Awards, 155, 256 
Building, 287 
Commerce, 367 
Electrical Engineering, 264 
Mechanical Engineering, 255 
Ordinary National Diploma courses, 84 
Awards, 155 
Engineering, 255 

Other technologies and crafts, list, 892 
Out-county fees, 498 
Out-county student, the, 492 et seq. 
Outward Bound School Organisation, 
116, 198 

Overseas students, 571 
Handbook for, 585 
Oxbridge, 16 

Paint technology, 416 
Painters' and decorators' work, 282, 
285 et seq. 

Paleotechnio phase, 88 
Pamphlet No. 2: Guide to Educational 
System, 80 

Pamphlet No. 8: Youth's Opportunity, 
116, 804 

Pamphlet No. 4: Building Crafts, 804 
Pamphlet No. 6: Art Education, 881 
Pamphlet No. 8: Further Education, 
80, 112, 894, 491 

Pamphlets, C.Y.E.E.. M.L.N.S., 

A.A.C.P., A.T.I., 391 et seq. * 
Paper technology, 416 
Parliamentary and Scientific Commit- 
tee Heport, 454, 478, 578 
ParochiallCharitles Act, City of Lon- 
don. 45, 68, 64 

Partnerships in technical education, 
128 

Part-time day courses, 104 et seq., 576 
Analysis of release from industries, 
all ages, 106 

County Colleges, fD5 et seq. 
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Day release courses, main types, 112 
et seq. 

Future, 109, 197 
Increase of, 105 et seq. 

Number of students, 105 
Transfer from, 615, 578 
Part-time day students, 513 et seq. 
Part-time teachers 
City and Guilds Certificate, 538 
Handbook for, 540, 549 
Training Courses, 534, 588 
Percy Committee Report, 130, 408, 
453, 468 et seq. 

detailed analysis of, 472 et seq. 
Personal qualities, 512, 569 
Personal studies, 889 
Personnel management, 878 
Pharmaceutical chemistry, 444 
Pharmacy, 448 el seq. 

Phasing of buildings, 559 
Photography, 442 
Physical culture, 842 et seq. 
Physieo-chemitechnic phase, 88 
Physics, 420, 485 

National Certificates, 486 
Physics, Institute of, 487, 620 
Pigments, technology, 416 
Placement in courses, 228 
Plastering courses, 282, 286 
Plastics Institute, 418, 620 
Plastics technology, 417 
Plumbing courses, 282 et seq. 

Policy and administration, 602 et seq. 
Political and Economic Planning 
(P.E.P.) pamphlets, 248, 620 
Polytechnics 
examples, 68, 64 
foundation, 22 
number, 8 
particulars of, 592-8 
Population, changing structure, 182 
Population factor, 82 et seq., 89, 44 
Port-working, courses, «79 
Post Graduate/Advanced courses, 484, 
487, 489, 452, 470, 677 
Post-graduate college, 471 
Pottery, 897 

Pottery Manager's Certificate, 897 
Preceptors, College of, 675 
Preliminary senior technical courses 
(P.S.T.), 266 

Principals of Technical Institutions, 
Association of, 9, 10, 164 
Principal's position, 487 et seq., 500, 
508 et seq. 

Printing, courses, 418 
Prix de Royne, 809 
Production Engineering 
Higher National Certificate, 261 
HighM Natio^l Diploma sandwich 
cotlee, 271 ' 



TECHNICAL EDUCATION 


686 

Productivity Committeef, Local, 187, 
216 

Professional courses, 85 
Professional Institutions, etc., 144, 157, 
194,866 

address^, 010 ei aeq. 

Professional Institutions and examina- 
tions, 148 

Associate Membership of, 158 
Chemical Engineers, 399 
Civil Ei^neers, 267 
Mechanical Engineers, 259 el aeq. 
Electrical Engineers, 265 
Production Engineers, 268 
Structural Engineers, 291 
Professional People, 79 
Professional status, 79, 194 
Prospectuses, 547 
Public Health Inspectors, 801 
Public Health, Royal Society for, 800 
Publicity, 546 

Purchasing Officers’ Association, 878, 
620 

Pure Chemistry, National Certificate, 
481 el aeq. 

Qualifications gained by technical 
COLLEGE STUDENTS, 475 
Qualified teacher status, 537 

Radio Engineers, British Institu- 
tion OF, 277 

Radio Officers (Marine), 414 
Railway carriage and wagon construc- 
tion, 279 

Railways traffic apprenticeships, 
British, 164 

Rayon manufacture courses, 85 
Recognition of courses, Ciicular 255, 
610 el aeq. 

Recording attendances and progress, 
208 

Recoupment, ftirther education regu- 
lations, 498 

Recreational classes, 848 
Recreative Physical Training, The Cen- 
tral Council for, 843 
Recruiting Board, Joint, 80 
Recruitment of students, 76 et aeq. 
Recruitment and manpqwer, 181 el aeq,, 
214, 458 

Redbrick University, 12, 568 
Refresher courses — 

Advanced technology, 470 
Management, 874 
Women’s subjects, 855 
Refrigeration engineering, 261, 408 
Regional Academic Boards, 188 
Pen^Committee Report} 470 
RegioM Advisory Councils, 185 ef aeq, 
as ExStmining Bodies, 142, 148 


List of, England, 614 ef aeq. 
Scotland, 615 
Wales, 615 

Regional arrangement of courses, 41 
Re^onal College of Art, 54, 825 
Regional Colleges of Technology 125, 
454, 477, 491 et aeq,, 077, 578 
Rerional Examining Unions, 146 et aeq. 
Addresses, 616 

Concordat with City and Guilds of 
London Institute, 149 et aeq. 
Examination results, 1953, 148 
National Certificates gained, 149 
Standing Conference, 150 
Registered lodgings, 524 
Relations with industry, 172 et aeq. 
Relationship of staff with students, 505 
et aeq. 

Reports to firms, 208 et aeq. 
Representation of industry and com- 
merce, 501 et aeq. 

Research, 196, 845, 484, 487, 489, 469, 
589, 542, 580, 581, 584 
Research Associations, 196, 569, 580, 
585 

List of, 621 et aeq. 

Residential accommodation, 472, 524, 
568 et aeq. 

Residential courses, 192 
Retail Distribution Certificate, Na- 
tional, 160 

Retail establishments, sizes of, 200 et 
aeq. 

Road Transport, Diploma in, 154 
Roffey Park Institute, 188 
Rooms, specialised, 561 el aeq. 

Royal College of Technologists, 472 
Royal Colleges of Technology, 471 ^ 
aeq. 

Royal Society of Arts, 158, 821 
Rubber Industry, Institution of, 421, 
620 

Rubber technology, 420 
Ruskin College, 190 

Sabbatical leave, 589 
St. John Ambulance Association, 848 
Salaries of teaching staff — 
scales, 588 
scales, Scotland, 588 
Sandwich Courses, main details, 86 et 
aeq,, 514, 527, 579 
in building, 295 
in commerce, 864 
in engineering, 269 et aeq, 
in gas engineering, 408 
for sanitary insp^^rs, 801 
future, 576 
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